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A STORY is told of a small-town preacher who had a Rig rng ge Fn —_ THE TERM “commercial refrigeration,” as it has come into 
sib walk-on part in a home talent play. The villain was to fire a pro po cate or ba nw to an| general usage in business and industry, means the type of 
rable blank at him from a hoss pistol, whereupon the preacher was | industry which performs an ex- | mechanical refrigeration equipment which is used mainly in 
ee to jerk out his breast-pocket handkerchief and cry: ceedingly useful function. Just! the processing and preservation of foodstuffs on its way to the 
each how and why the industry is use- : 
“My God! I’m shot!” ful to the nation is told in the consumer’s hands. 
— The preacher objected to the profanity, and it was agreed | flowing Pages: ; It is perhaps the major factor in making America’s food 
' that he could substitute “my goodness” for the beseeching of | ,,nore,f the statistics appearing | supply the tops in quality, with a minimum of wastage. 
sur- the Creator. On the night of the play, the prop man had an | before, because of the widely Recent investigations by food technologists have demon- 
sony inspiration. Unbeknownst to the preacher, he soaked the latter’s divergent segments (which com | strated that foods properly preserved by refrigeration retain 
ws breast-pocket handkerchief in red ink. The pistol was fired, od el ra ane" | more of their vitamin content than foodstuffs which do not 
the preacher jerked out the handkerchief, took one quick look The whole commercial refriger- | have the benefit of such protection. But that is only a small 
col- and gasped: “My God! I AM shot!” ation picture is so complicated, | part of the story. Everyone knows the simple fact that without 
rwise : : : and the available data in so many : s foods spoil. 
d That yarn gives the predicament of the commercial . refrigeration, p 
y refrigeration industry in any attempt it may make to state its haan wane im aioreat ig pre Last year an estimated 450,000 commercial refrigeration 
last case for receiving high priority rating. Almost every industry | analyzing such me has been an | machines were sold in this country. Of this number it is estimated 
— can and will make some sort of plausible case for its essentiality. a a oe that 80%, or 360,000 machines, were sold and installed for the 
-lend (Concluded on Page 12, Column 4) (Concluded on Page 12, Column 1) 
umer 
F- At Long Last! All-Ind C ial Refrigeration Statistics! 
Ee ong Last! All-Industry Commercial Refrigeration Statistics! 
- ial and Industri igerati ited And 
. 1940 Commercial and Industrial Refrigeration Sales In United States An 
| Estimated A f th ials Used In Their Producti 
stimated Amounts of the Materials Used In Their Production 
NUMBER DOLLAR VOL. MATERIAL REQUIRED (IN TONS) 
OF UNITS ($000 
COMMERCIAL CONDENSING UNITS SOLD OMITTED) TIN. ZINC ALUMINUM RUBBER LEAD REFRIGERANT COPPER STEEL IRON NICKEL 
, 1. LESS THAN 1-3 HP. ......... 79,000 $ 4,319 3 18 39 40 66 118 122 988 2,568 
i ere Serre 69,000 5,247 5 29 34 45 99 138 203 1,035 3,105 
S:. re Mh nexceesane cue eee os 40,000 4,410 4 24 22 26 76 80 159 650 2,000 
Gee Gt. ok seat vee cons te daay 23,000 3,256 3 17 13 23 59 58 125 589 1,865 
| 1 WP See ee ie (Saas es 14,000 2,487 3 12 8 18 44 42 97 490 1,575 
6. TOTAL UNITS SOLD SEPARATELY 225,000 $ 19,718 18 100 116 152 344 436 706 3,752 11,113 
SELF-CONTAINED UNITS 
7. WATER COOLERS, COMPLETE.. 31,000 $ 3,941 12 99 10 7 15 20 363 1,600 184 
8. ICE CREAM CAB., COMPLETE.. 42,000 8,825 5 234 15 525 103 83 542 6,700 366 
9. BEVERAGE COOLERS, COMPLETE 61,000 7,351 2 229 20 52 152 87 360 6,600 362 
10. MILK COOLERS, COMPLETE... 2,000 402 1 20 1 3 6 6 34 370 225 
11. TOTAL SELF-CONTAINED UNITS 136,000 $ 20,519 21 582 46 587 276 196 1,299 15,270 1,137 
12. TOTAL OF LINES 6 AND 12.. 361,000 $ 40,237 
CABINETS ONLY 
13. WATER COOLERS .......... 12,000 $ 998 4 35 Aa oe - is 122 160 
14. ICE CREAM CABINETS........ 22,000 2,288 1 109 a 261 12 ne) 197 2,250 
15. BEVERAGE COOLERS ........ 24,000 1,872 he 83 + 7 35 53 93 1,545 
16. MARK QOOURRS ..... cc ccnccs 8,000 416 i 72 fs 5% - - 80 1,200 
17. TOTAL CABINETS ONLY...... 66,000 $ 5,574 
18. DISPLAY CASES AND 
MARKET REFRIGERATORS* .... 42,540 $ 27,000 83 2,528 300 1,205 1,305 30,773 
COMMERCIAL AND INDUSTRIAL CONDENSING UNITS—1 HP. AND UP 
19. UNITS FROM 11-2 TO 10 HP. 27,367 $ 11,565 < = P “4 ™ a a a - a 
20. UNITS FROM 11 HP. UP ...... 5,682 12,786 ie 6 - ie we is i + és ss | 
21. OTHER EQUIPMENT .......... 122,120 ¥ “4 ns ma .e bia — saa 
22. COMMERCIAL & INDUSTRIAL.. 33,049 $146,471 13,312 706 (CRITICAL MATERIALS ONLY) 9,375 40,812 172 c: 


*Single-duty cases, 8,800; double-duty cases, 19,800; reach-in cases, 8,500; bakery cases, 640; sectional cases, 3,400; vegetablecases, 1,400. 


Figures on materials used will undoubtedly show a margin of error in some classifications (particularly commercial cases and condensing units over 1 hp.) because of incompleteness of the 
data on hand when this section went to press. 
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a | Nearly Every Step In Food Processing and Distribution Calls For Refrigeration 
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SPECIAL SECTION 


ry 


Refrigeration’s Role In the 
U. S. Food Supply Setup 


(Concluded from Page 9, Column 4) 


preservation of perishable foodstuffs. 


For each machine sold 


several accessory items and parts must also be manufactured 
and sold to form the complete refrigeration system which acts 
as the mechanical heat removing device. 

Let us trace briefly the role refrigeration plays in the 
complex journey from producer to consumer of the four most 
common types of foods—milk and dairy products, meats, fruits 


and vegetables, and bread. 


It has long been demonstrated that bacterial action begins 
in milk immediately after milking, and if unchecked, would soon 


make it unfit for consumption. 


\ 


Today either by force of state legislation or the demands 
of the dairy purchasing his product, the farmer has generally 
provided a more modern method of cooling milk on his farm. 


From the farm the milk is taken © 


to the dairy in refrigerated or in- 
sulated trucks. At the dairy plant a 
vast amount of cooling equipment is 
used to cool the milk after pasteuri- 
zation and in the processing that 
creates such dairy products as butter, 
cheeses, and America’s favorite and 
probably most healthful food novelty 
—ice cream. 

Refrigerated trucks then carry 
these products to retail stores. In 
the thousands of retail stores through 
which such dairy products are sold 
commercial refrigeration is necessary 
to preserve all dairy products until 
such time as they are dispensed to 
a consumer. 


Meats 


In the meat packing industry 
refrigeration is of vital importance. 
Once livestock has been butchered 
the animal heat must be removed as 
quickly as possible or the product 
will soon be subject to the effects of 
bacterial activity and. subsequent 
spoilage. 

From packing plant to consumer 
all meats—with the possible excep- 
tion of some smoked varieties—must 
constantly be under the protection of 
refrigeration. 

Transported across the country in 
refrigerator cars, unloaded to refrig- 
erated trucks, taken to refrigerated 
warehouses, and then again by re- 
frigerated truck to the familiar 
refrigerated display case or storage 
box in the retail food store—such is 
the typical journey of the steak that 
may be served to you tonight. 

And commercial refrigeration is a 
most necessary part of the accom- 
modations in every stage of the 
journey. 


Produce 


Not so obvious, perhaps, but just 
as important is the use of commer- 
cial refrigeration in the preservation 
of fruits and vegetables. Produce 
from California, Florida, the Rio 
Grande valley, the Pacific Northwest, 
or the orchards of New England is 
carried to warehouses thousands of 
miles away by refrigerated freight 
cars or motor trucks (these trucks 
use ingeniously constructed power 
plant takeoff systems to drive the 
refrigeration equipment). 

Unless such products are canned, 
the only way they can be preserved 
for long periods of time is in refrig- 
erated warehouses. Because the 
average man sees these products out 
in the open in the retail store, he 
may think that they will keep 
indefinitely. 

Refrigeration facilities for such 
items are provided in the retail 
stores, as a means of better preserv- 
ing the freshness and vitamin content 
of produce. 


Bakery Goods 


In baking bread, and other bakery 
products, the baker is dealing with 
fermentation processes, and _ thus 
there is obviously a need for tem- 
perature control. 

It is necessary to control the 
temperature of the flour in storage, 
of the dough mix, of the fermentation 
room, of the proof box, of the bread 
cooler, and of the bakery refriger- 
ator. 

Where bread is not properly cooled 
it loses weight, becomes crumbly, 
and more easily subject to mold. 

Dough retarder refrigerators used 
in the process of retarding doughs 
and batters are now being used 
extensively by the retail baker to 
increase and add flexibility to his 
production. With such refrigerators 


Rh ROE yn, cain Ee Nie. OF iecX 
FR at os. Ug oF teas 


doughs can be made up and placed 
on the pan for baking, then refrig- 
erated, and baked as they are needed. 
Two of the more recent develop- 
ments in the use of commercial 
refrigeration equipment worthy of 
special mention here are its applica- 
tion in the processing and preserva- 
tion of quick-frozen foods, and in 
refrigerated locker storage plants. 


Frozen Foods 


Quick-frozen foods have taken a 
most important role in the food 
industry of the United States. In 
the kitchens of hotels, institutions, 
and restaurants you will find today 
frozen foods in as great a quantity 
as any other type of foodstuffs. 
While this development has _ not 
made so large a dent in the retail 
food trade, nevertheless its growth 
in use by the householder has been 
rapidly accelerated in the past few 
years. 

Quick-frozen foods would seem to 
have a logical place in any part of 
the emergency or defense plan per- 
taining to the conservation and 
stocking up of the nation’s food 
supply. Foods which are quick 
frozen can be kept indefinitely—if 
the proper refrigeration equipment 
is used—and there is no limit to the 
amount of foodstuffs that can be 
quick frozen, if there is enough 
refrigeration machinery available. 
Furthermore, the foods can be stored 
in paper cartons, no metal containers 
being required. 


Locker Storage Plants 


Refrigerated locker storage plants 
are a phase of refrigerated food stor- 
age that is only a little more than 
five years old. They are found 
chiefly in agricultural communities, 
and consist of an insulated building 
in which there are from 300 to 700 
food lockers, stacked row on row 
and having much the appearance of 
filing cases. 

Each plant is also equipped with 
a chill room, maintained generally at 
—10° F., in which freshly butchered 
meat brought in by the farmer is 
chilled down before being put into 
the locker. The locker rooms are 
held at from 0 to 10° F. 

U. S. Department of Agriculture 
estimates put the number of such 
plants now in operation in the coun- 
try at slightly more than 3,500, but 
some well-informed members of the 
refrigeration industry believe that 
the actual number is in excess of 
that figure. It seems well estab- 
lished that new plants have been put 
into operation at the rate of nearly 
1,000 a year in the past two years. 

These plants have been given 
definite consideration for a role in 
the defense program, according to a 
report made at the May, 1941 meet- 
ing of the American Society of 
Refrigerating Engineers. At this 
meeting it was stated that: 

“The government favors decen- 
tralization of food storage and ware- 
housing, and is considering a plan 
somewhat similar to that used in 
England. Locker plants fit into this 
scheme exceptionally well. .. .” 

It is apparent from the growth of 
this field that it fills a need in 
improving the American standard of 
living, particularly in rural com- 
munities. It is also establishing 
facilities for storing large quantities 
of perishable foodstuffs on a decen- 
tralized basis, if and when the need 
might arise for such facilities. 

It is also obvious that the refrig- 
erated locker plants, because of the 
low temperatures which must be 
maintained, require large amounts of 
commercial refrigeration equipment. 


Replacements 


In any contemplation of the use of 
commercial refrigeration equipment 
now and in the future. full considera- 
tion must be given to the fact that 
much of the current purchases of 
commercial refrigeration machines 
and the accessory items that make 
up a complete commercial refrigera- 
tion system, will be for replacement 
of wornout or outmoded cooling 
equipment. 

Commercial refrigeration systems 
are mechanical devices with many 
parts subject to wear, and corrosion 
from the volatile liquid known as 
the refrigerant, which is a necessity 
in such systems. 

Consequently it is estimated that 
possibly 60% of all purchases of 
commercial refrigeration equipment 
now being made for the processing 
and preservation of foodstuffs are for 
the replacement of equipment which 
no longer operate efficiently. 

This applies also to parts and 
accessories which are necessary 
adjuncts to commercial refrigeration 
systems—these parts and accessories 
being comprised of such items as 
temperature and pressure controls, 
refrigeration coils and tubing (made 
of aluminum, copper, or steel), elec- 
tric motors and their attendant 
switches and controls, testing instru- 
ments, expansion, float and throt- 
tling valves. 


Meat Packers Buy 
Largely To Replace 
Wornout Machines 


Importance of the continuance of 
the manufacture of commercial re- 
frigeration equipment, if the Ameri- 
can public is to have an ample supply 
of properly preserved foodstuffs, is 
revealed in a special survey being 
conducted by the American Meat 
Institute at the request of AIR 
CONDITIONING & REFRIGERATION NEWS. 

Replies from 90 of the leading 
meat packers in the country who 
were polled in this survey clearly 
show that the refrigeration systems 
of the plants operated by these firms 
are far from static. Rather, refrig- 
eration equipment is continually be- 
ing added to or replaced, and as a 
result these meat packers are con- 
tinually buying from commercial 
refrigeration manufacturers 
compressors, new condensers and 
cooling towers, and new unit coolers. 

The table below shows the type 
of equipment which these meat 
packers reported buying during the 
past year, and the percentage of this 
equipment which was used for 
replacement purposes or for addition 
to the plants’ refrigeration systems: 


% For 
No. of Replace- 
Plants ment % For 
Pur- and Addi- 
Equipment chasing Repair tion 
Compressors .. 74 43% 57% 
Condensers 
and Cooling 
TOWOTS .6.0% 58 40% 60% 
Unit Coolers .. 85 24% 76% 
Parts, Valves, 
and Fittings. 185 66% 34% 


What We Are Trying To 
Tell In This Special Section 


(Concluded from Page 9, Column 1) 
The corset people, the aluminum horseshoe people, the stove 
people, and so on through the roster of American industry are 
belaboring OPACS and OPM with well-documented pleas that 
they are essential to the health, welfare, and morale of the 
people, and hence should get their customary allotments of 


critical materials. 


OPACS and OPM have heard that tune so often they’re 
sick of it. So now the commercial refrigeration people have io 
go down to Washington and ery: “Yes, but this time the story 


IS true. 
the disaster may be terrific! 


If we can’t continue to protect America’s food supply, 
Epidemics and malnutrition which 


could follow the impairment of our services would probably kill 


more Americans than Hitler’s bombs ever could! 


Gentlemen, 


bored as you may be with such pleas, THIS ONE IS TRUE! 


America shouldn’t have to learn this 
truth the hard way.” 

All year the NEWS has been main- 
taining editorially that commercial 
refrigeration had just about the 
most useful function of any ‘“non- 
defense” industry. Some time ago, 
after talking with statistics-conscious 
Joseph Weiner of OPACS, we decided 
that just making the claim wasn’t 
nearly enough. It should be proved. 

That’s what this special section of 
the NEws is all about. It is the 
“campaign textbook” for the com- 
mercial refrigeration industry in its 
attempt to obtain high priority 
rating. In pictures and articles, in 
graphs and charts, in figures and 
tabulations, it is designed to explain 


WHAT COMMERCIAL REFRIGER- 
ATION DOES FOR AMERICA, and 
why its productive and distributive 
facilities should be fed the materials 
they need to continue their valuable 
services to the nation. 


In the process of so doing, we 
have fortunately enjoyed the co- 
operation and contributions of dozens 
of men and organizations in the 
industry—groups which never before 
would reveal their jealously guarded 
figures, but which in this emergency 
unselfishly cooperated with the News 
to portray the commercial refrigera- 
tion business in the pages of this 
“textbook.” To all our collaborators, 
our thanks, and the thanks of a 
great industry! 


Number of Employes and Factory Floor Space 
In Plants Making Refrigeration Machines 


Last week AIR CONDITIONING & REFRIGERATION NEWS, in a quick survey 


of manufacturers of commercial 


refrigerating machines, 


learned the 


following things about the number of workers employed in making such 
machines, and the amount of plant space required for the manufacturing 


operations. 


Replies were received from 16 manufacturers, 
business represents approximately 60% 


These replies showed the following: 


NUMBER OF WORKERS EMPLOYED 


whose volume of 
of that done by the industry. 


6,470 


AMOUNT OF FACTORY FLOOR SPACE 


(IN SQUARE FEET) 


1,521,040 


new 


One Quarter of All 
Machines Installed 
Are 9 Yeais Old 


How many commercial refrig- 
eration machines will need replac- 
ing in 1942 because they will be 
worn out, or needing repair so 
badly that they will be beyond 
repair ? 

Well, two years ago (1939) one 
of the largest companies in the 
business made a comprehensive 
survey to determine the age of 
commercial refrigeration machines 
in operation at that time. 

This survey in 1939 demon- 
strated that approximately 31.5% 
of all installed compressors were 
at least six years old. 

That means that in 1942 nearly 
25% of all the compressors in- 
stalled will be nearly 9 years old. 

Nine years is a ripe old age for 
a commercial refrigeration ma- 
chine that first saw the light of 
day in 1932. It can be safely said 
that practically every machine of 
that vintage will qualify for 
retirement in 1942. 


CONDITIONING & REFRIGERATION 


52% 
JOBBERS ARE USED 
REPLACEMENT PARTS 


48% 


AND MAINTAINING 


refrigerating compressors, 
50,000 customers 


5.1 times annually. 


of copper tubing 
aluminum tubing. 


A few 


controlled branches, 


Survey of Refrigeration Supply Jobbers 
Shows Big Percentage of Equipment 
Is Sold For Replacement Purposes 


On July 10, a survey of 52 out of the refrigeration industry’s 
228 wholesale jobbers of parts and supplies was completed by AIR 
NEWS. 
of the industry’s jobbing business is done by these 52 jobbers. 
Based on a projection of this survey: 


OF REFRIGERATION PARTS SOLD THROUGH 
IN NECESSARY REPAIRS AND 
IN EXISTING 


OF REFRIGERATION PARTS SOLD THROUGH 
JOBBERS ARE USED FOR 
EQUIPMENT (including 5% of parts sold to manufacturers 
for production of new equipment). 


APPARENTLY 52,000 COMPANIES AND INDIVIDUALS 
ARE ENGAGED IN SELLING, 
REFRIGERATION 
ACCORDING TO THIS SURVEY. The large majority of this 
group includes dealers and distributors, service companies and 
individual service men. The balance includes building engineers 
and service men of ice cream and dairy companies, meat packing 
houses, ice plants, cold storage and transportation warehouses. 


228 WHOLESALE JOBBERS OF PARTS AND SUPPLIES, 
EMPLOYING 1,228 PERSONS AND OPERATING 303 STORES, 
sell the majority of installation and repair parts used by the 
commercial refrigeration industry. They provide the connecting 
link between nearly 1,000 manufacturers of coils, 
fittings, 


COLLECTIVELY, THE PARTS JOBBERS’ 
in 1940 WAS $23,376,000. Normal inventory investment of the 
jobber group is $3,777,000, according to the recent survey by 
AIR CONDITIONING & REFRIGERATION NEWS. 
average of the 52 jobbers who answered the survey was 


Last year among items necessary to the existence of the 
commercial refrigeration industry, jobbers sold 6,649,052 pounds 
(soft and hard) 


large manufacturers of complete commercial 
refrigeration equipment market their own parts through company 
or independent franchised distributors, 
accounting for approximately 28% of parts sales in this industry. 


It is estimated that 33% 


INSTALLATIONS. 


INSTALLATION OF NEW 


INSTALLING, REPAIRING, 
EQUIPMENT, 


valves, 


tubing, etc., and nearly 


BUSINESS 


Inventory turnover 


and 10,060 pounds of 
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Industrial 
Refrigeration 


Commercial 
Refrigeration 


CHILL LOCKER STORAGE 


4a 


Commercial 
Refrigeration 


3,800 locker storage plants protect 
foods for farm and city 


Industrial 
Refrigeration 


= 
e i ee 


Commercial 
Refrigeration 


Household 
Refrigerators 


RESTAURANT ry 


29 million homes, plus hotels and restaurants, consume 17 billion pounds of meat, much of which is protected by 15 million household mechanical refrigerators 
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361,000 COMMERCIAL REFRIGERATIG 


What it takes to make 361,000 What these materials mean in terms [Wh 
commercial condensing units: of making a 35,000-ton battleship of 


manufacture of one battleship; a partial silhouette represents the fractional part materia! 
a battleship indicated. 


S anh 


THE TIN USED IN MAKING 361,000 COMMERCIAL REFRIGERATION MACHINES IS THE TIN REQUIRED FOR ABOUT 7/10 OF A BATTLESHIP. thy 


THE ZINC USED IN MAKING 361,000 COMMERCIAL REFRIGERATION MACHINES IS THE ZINC REOUIRED FOR ABOUT 3/10 OF A BATTLESHIP: tyis ABOU 


DUT ONE 


eee 


THE COPPER USED IN MAKING 361,000 COMMERCIAL REFRIGERATION MACHINES IS THE COPPER REQUIRED FOR ABOUT ONE BATTLESHIP. THIS |S 


7. | 


cS 


THE STEEL USED IN MAKING 361,000 COMMERCIAL REFRIGERATION MACHINES IS THE STEEL REQUIRED FOR ABOUT 1/5 OF A BATTLESHIP. THIS BOUT oc 


ewe, - a 7 pe . 


- 


a 


16,803 tons of iron 


5 ~ 
7 ee 
Bias 


NO DATA IS AVAILABLE ON THE AMOUNT OF IRON USED IN A BATTLESHIP. THAT WHICH IS USED SEEMS TO BE CLASSIFIED WITH STEEL. 


524 tons lead 


oa NO DATA IS AVAILABLE ON THE AMOUNT OF LEAD USED IN A BATTLESHIP. PRESUMABLY THE AMOUNT IS NOT SUBSTANTIAL. THE LEAD USED IN 


RON UY 


Commercial refrigeration condensing units, produced by 37 manufacturers, are one — 


® 
first essentials to keeping the nation’s food supply safe from contamination. The ata 
ons re rigeran pictured above includes all commercial machines for the year 1940, whether sold separately 


or as a part of a complete application such as water, beverage, or milk coolers. |nadequate 
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= 6©6.232_~tons of rubber eee q 
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rig MACHINES WERE SOLD IN 1940 


a 2 a 
ms |What these materials mean in terms What these materials mean in terms 
} a d > & 7 7 
; of total United States consumption of making passenger automobiles 
n the Each symbol represents one five-thousandth part of the total U. S. consumption of the Each symbol represents the amount of that particular material which is used in the 
art of materia! indicated; a partial silhouette represents a corresponding fractional part of manufacture of 10,000 small automobiles, or about one four-hundredth of the material used 


one five-thousandth of U. S. consumption. in manufacture of automobiles in 1940. 


4IP- 1s ABOUT ONE FIVE-THOUSANDTH OF U. S. CONSUMPTION OF ZINC, OR THE AMOUNT OF ZINC REQUIRED IN MAKING 21,000 SMALL AUTOMOBILES. 


~ , SS: 7 . 
TLESHPAHIS IS ABOUT NINE TEN-THOUSANDTHS OF U. S. CONSUMPTION OF ALUMINUM, OR THE AMOUNT REQUIRED IN MAKING 144,000 SMALL AUTOS. 


—— 


ene 


41S IS PUT TWO FIVE-THOUSANDTHS OF U. S. CONSUMPTION OF RUBBER, OR THE AMOUNT OF RUBBER REQUIRED IN MAKING 7,000 SMALL AUTOMOBILES. 


IS IS PUT ONE ONE-THOUSANDTH OF U. S. CONSUMPTION OF COPPER, OR THE AMOUNT OF COPPER REQUIRED IN MAKING 63,000 SMALL AUTOMOBILES. 


< oy 


THIS WROUT ONE FIVE-THOUSANDTH OF U. S. CONSUMPTION OF STEEL, OR THE AMOUNT OF STEEL REQUIRED IN MAKING 6,000 SMALL AUTOMOBILES. 


2/1,000 OF U. S. CONSUMPTION, OR ENOUGH FOR 62,000 AUTOS. 


si eam ete ji 
IN MENG = 
361,000 COMMERCIAL REFRIGERATION MACHINES IS ABOUT 7/10,000 OF U. S. CONSUMPTION, OR ENOUGH LEAD FOR ABOUT 34,000 SMALL AUTOS. ies 
the allowa ; 7S, 
ata tudes qa! a been made for materials wasted in manufacture. Electric motors are Reports on National Defense,” on U. S. consumption of materials from report of American 2 
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rate of Raleeken Pe agypase Ri material processes furnished by “Newsweek” through the courtesy and on materials used in small autos from 1941 Ward’s Yearbook. Sizes of condensing er: 
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P. Hal ABOUT THREE TEN-THOUSANDTHS OF U. S. CONSUMPTION OF TIN, OR THE AMOUNT OF TIN REQUIRED IN MAKING 14,000 SMALL AUTOMOBILES. 
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The Commercial 
Refrigeration 
Industry 


OMMERCIAL refrigeration is the 

“middleman” of the refrigeration 
business, from almost every angle. 
In size, it is “in between” industrial 
refrigeration equipment and the house- 
hold _ refrigerator. In function, it 
preserves food from the time it leaves 
the producers’ hands until it is 
delivered at the door of the consumer. 


From an industry standpoint, it 
is “in between,” also. Commercial 
refrigeration units are manufactured 
by: the makers of heavy-duty indus- 
trial equipment; they are also manu- 
factured by the makers of household 
refrigerators. There is a third group 
of unit manufacturers which specializes 
in commercial refrigerating machines. 
There is another set of manufacturers 
which make commercial refrigeration 
products as an adjunct of some 
entirely different phase of business. 


MANY DIFFERENT KINDS & TYPES 
OF MANUFACTURERS 


To give you dramatic examples of 
this fourth set of manufacturers, one 
of them specializes in all kinds of 
coin-operated machines, another in 
pool tables and bowling balls, one in 
dairy equipment, and one in farm 
machinery. 


But that is not all. There are 
two other great, numerous groups to 
consider. .One of these manufactures 
display cases and cabinets for the 
storage of foods cooled by mechanical 
refrigeration units. Another consists 
of the manufacturers of parts which 
go into these systems, such as 
valves, fittings, coils, and _ refrig- 
erants (chemicals). 


COMPETITION IS TERRIFIC 


It is a big business and an 
important business, comprising dozens 
of manufacturers, big and_ small, 
scattered all over the continent from 
coast-to-coast. But as any outsider 
could readily surmise from glancing 
at its vast, sprawling, diverse nature, 
it is far from cohesive. 


Competition is terrific. The dis- 
tribution system is as _ thoroughly 
scrambled as if it were a jigsaw 
puzzle freshly messed up by two 
three-year old children. Before at- 
tempting to unravel the distribution 
mess, however, let us take a look 
at the association phase. There are 
six interested associations, represen- 
tative of various segments of the 
business. They include: 


LIST OF ASSOCIATIONS 
—WHAT THEY REPRESENT 


Air Conditioning & Refrigerating 
Machinery Association (manufacturers 
of heavy-duty refrigerating and air 
conditioning apparatus, and commer- 
cial condensing units and “packaged” 
equipment). 

National Electrical Manufacturers 
Association, Refrigeration Division 
(manufacturers of household refrig- 
erators, commercial condensing units, 
and “packaged” equipment). 


Commercial Refrigerator Manu- 
facturers Association (manufacturers 
of display cases and cabinets). 


Refrigeration Equipment Manufac- 
turers Association (parts and supplies 
manufacturers, also complete unit 
manufacturers). 


National Frozen Foods Locker 
Storage Association (operators and 
manufacturers of locker storage equip- 
ment). 


A now-being-formed association of 
“independent” condensing unit manu- 
facturers. 


NO OVERALL BODY 


There are also a number of 
manufacturers of various types of 
products in these categories who 
belong to no association at all. To 
complicate the puzzle still further 
(if you’re not dizzy already) several 
manufacturers belong to two or 
more of the above groups. In 
addition, the American Society of 
Refrigerating Engineers cuts across 
lines in many directions. 


These different associations have 
so far had little to do with one 
another. There is no overall body, 
no liaison committee. That’s why 
much-needed industry standards and 
industry statistics are non-existent. 


This issue of AIR CONDITIONING & 
REFRIGERATION NEWS, we are proud 
to say, contains the first complete 
survey of the industry as a whole, 
and the first all-industry statistics. 
This information was collected, com- 
piled, collated, tested, and assayed 
by the News staff with the aid and 
assistance of important contacts in 
every branch of the business. 


SEVERAL CHANNELS 
OF DISTRIBUTION 


Now as to distribution. Here is 
where our loose ends become almost 
hopelessly untied. We'll start at 
random, and lay out the pieces for 
your patient inspection. 


There are the ‘jobbers’ for 
instance. (Most of these firms are 
organized as the National Refrigera- 
tion Supply Jobbers’ Association, 
although several important jobbers 
are not members). They sell every- 
thing—parts, supplies, materials, com- 
plete units—to almost everyone. 


There are the “distributors.” These 
generally represent one line of com- 
plete mechanical units and another 
line of cabinets and cases. They 
specialize in commercial refrigeration, 
and sell at retail. Some of these 
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also handle air conditioning equipment. 

There are the “dealers,” usually 
household refrigerator dealers who 
also handle commercial units. This 
group sells much of the “packaged” 
units, such as water coolers, beverage 
coolers, milk coolers, and ice cream 
cabinets. 


There are the factory branches. 
Some of the biggest case manufac- 
turers buy their condensing units and 
coils, install them in cabinets at 
the factory, and sell complete units 
through their own outlets. Other 
case manufacturers also assemble. 

There are the “national users,” 
who buy refrigeration products direct 
from the factory for their own use 
or for redistribution. Examples in- 
clude grocery chains, bottling works, 
and dairies. The latter, for instance, 
purchase most of the industry’s output 
of ice cream cabinets. In turn, they 
rent or lease or sell these cabinets 
to the stores which handle their ice 
cream. 


All of the above groups are a bit 
nebulous, including hybrids and many 
retail firms which are hard to classify. 


HETEROGENEOUS—BUT 
THEY SERVE AMERICA WELL! 


No one type of distribution outlet 
dominates, any more than one type 
of manufacturer dominates. And the 
various groups, both distributive and 
manufacturing, are about as cohesive 
as oil, water, mercury, and hydrogen. 


Nevertheless, in their independent, 
bristlingly competitive way, they con- 
trive to serve America’s food preser- 
vation needs in a more than adequate 
fashion. 


Competition has engendered re- 
markable engineering improvements, 
and lower and lower prices which 
have all redounded to the benefit of 
the users of these products (who, 
to complete this surrealistic picture, 
are also bewilderingly heterogeneous). 


WHAT THE INDUSTRY 
DOES FOR AMERICA 


Added up, their contribution to 
the nation—in terms of protection 
of health, preservation of food, in- 
creased income for farmers, better 
diets for the people, reduction of 
wastage, and saving of transportation 
facilities—is enormous. 


Commercial refrigeration has per- 
haps been most important to the 
nation’s economy in making possible 
the specialization of agriculture, the 
utilization of the diverse segments of 


America’s earth in the production of 
the foods for which each is_ best 
fitted. 


It has been most important to the 
nation’s consumers aS a means of 
giving the people the foods they 
want and need 365 days a year, no 
matter where or when such foods 
were originally produced. 


What industry can match its 
usefulness to the health, welfare, 
and economy of the United States 
of America? 


LETTERS 


EDITORIAL OUTLINES 
THE TRUE SITUATION 


General Electric Supply Corp. 
128 Sixth Ave., S. 
Nashville, Tenn. 
Editor: 

We were so impressed by your editorial 
in the June 25 issue entitled, “What’s Going 
to Happen to Appliance Dealers?” that we 
would like to secure some reprints of this 
article by Mr. Taubeneck, if they are avail- 
able. 

We have been concerned, of course, for 
months not only about our own appliance 
business but that of our dealers during 1942, 
and this editorial certainly outlines the 
situation as it now exists. 

R. A. SHACKLEFORD, 
District Manager 


SUBSCRIPTIONS POUR IN 
FROM EUROPE & S.A... 


Philips Export Corp. 
Madison Ave. at 45th St. 
New- York, N. Y. 
Editor: 

We beg you kindly to enter the following 
subscriptions for AIR CONDITIONING & 
REFRIGERATION NEWS: 

S. A. Philips do Brasil, Refrigeration 
Dept., Caixa Postal 1489, Rio de Janeiro, 
Brazil; Philips Orient, S.A., Refrigeration 
Dept., Rue El Antikhana 28, Cairo, Egypt; 
Philips Portuguesa, S.A.R.L., Refrigeration 
Dept., Apartado 144—Lisbon Central, Lisbon, 
Portugal; Philips Export Corp., Refrigeration 
Dept., Hotel Roosevelt, 45th and Madison 
Ave., New York, N. Y. 

We further beg you kindly to send to 
each one of the above addresses, volumes one 
and two of your Household Refrigeration 
Service Manual, while in addition, please 
include with the manuals you are going to 
send to Rio de Janeiro and Lisbon, one copy 
of the New Spanish Manual No. HS-1 

A. VERNES, Vice President 


WHILE BOMBAY WANTS 
THE NEW DIRECTORY 


The Bombay Garage 
Chowpatty, Bombay 
Editor: 

We note from the AIR CONDITIONING & 
REFRIGERATION NEWS of March 5, 1941 that 
the new edition of Refrigeration and A! 
Conditioning Directory is now available. Wwe 
shall appreciate receiving a. copy at as early 
a date as possible. If there is a charge for 
the same, please let us know to enable us 
to remit the amount. 

F. M. CHINO’ 
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Fruits and Vegetables Hold 


Their Freshness and Vitamin 


Content If Cooling Is Used 


Fruits and 


ON THE FARM 


much humidity. 
Pre-cooling 
shipment to 
1. Retard ripening. 


IN TRANSIT 


proper temperatures, 


AT TERMINALS 


to wholesalers. 


stored to 


retailers. 


IN RETAIL STORES 


of trimming. 


display cases. 


How Refrigeration Preserves Fresh 


Storage house refrigeration consists of 

1. Air circulation to absorb carbon dioxide exhaled by 
the oxygen-breathing fruits and vegetables. 

2. Uniform, near-freezing temperatures to absorb heat 
dissipated by the fruits and vegetables and prevent 
spoilage from bacteria and mold. 

3. Close humidity control to prevent excessive drying 
from too little humidity or mold and hot from too 


reduces’ the 


2. Control fruit and vegetable diseases. 
38. Reduce the cost of transit refrigeration. 


Refrigerator cars and refrigerated trucks move fresh 
fruits and vegetables, often long distances, maintaining 
humidity, 
1. Prevent damage from spoilage in hot weather. 
2. Prevent damage from freezing in cold weather. 


Large terminals, at railroad stations or in other locations, 
maintain many rooms under proper refrigerated conditions, 


with a minimum of handling, for 
1. Short periods of storage, pending prompt deliveries 


2. Long term storage of surplus products until they 
are required in response to the demand. 


IN WHOLESALE OR WAREHOUSE STORAGE 


In large refrigerated buildings, fruit and vegetables are 
1. Supply the regular and emergency demands of 


2. Permit ripening of those fruits which are picked 
in an immature state. 


Refrigerated display cases or refrigerated rooms keep fruits 
and vegetables crisp and fresh by providing the proper 


temperature and humidity conditions to 
1. Prevent spoilage and reduce shrinkage, and waste 


2. Prevent excessive moisture which causes mildew, 
mushing, rotting, and rusting. 

3. Eliminate losses in moving fruits and vegetables, 
which formerly were kept during the day in open 
counters, exposed to the heat, and were transferred 
to “cold” quarters each night. 

4. Prevent damage from handling by customers, many 
of whom lose the desire to handle the products when 
they can readily see their quality through glass 


Vegetables 


temperature rapidly before 


and air circulation to 


FRESH FRUITS AND 
VEGETABLES 


Refrigeration affords the one way 
to maintain the original, nourishing 
freshness of fruits and vegetables 
from the farm to the table. 


The number of refrigerated stor- 
ages built on fruit and vegetable 
farms has increased with amazing 
rapidity within the past 10 years 
and there also has been a notable 
growing of commercial storages in 
Cities. 

At many railroad stations, fruit 
and vegetable terminals are main- 
tained to handle perishables in 
transit. Fruits and vegetables lead 
in importance in shipments in refrig- 
erator cars. Wholesalers operate 
large refrigerated buildings where 
fruit and vegetables are kept crisp 
and fresh at the proper temperatures 
Pending deliveries to retailers. Fruits 
Picked green are ripened in whole- 
Sale houses. 

Retail store operators have a new 
appreciation of the value of cold 
rooms. In place of a few display 
Cases or an occasional small refrig- 
erator, many retailers now have a 
Series of refrigerated rooms in the 
basements supplementing display 
Cases, 

The tremendous growth of food 
and vegetable storages is attributed 
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not only to the direct dollars-and- 
cents savings, but also to the elimina- 
tion of considerable hauling and 
handling. 


Fresh fruits held in storage under 
commercial refrigeration are: Apples, 
avocados, blackberries, cantaloupes, 
cherries, cranberries, currants, dates, 
figs, gooseberries, grapes, grapefruit, 


melons, oranges, peaches, pears, 
pineapples, plums, raspberries, and 
strawberries. 


Fresh vegetables held in storage 


are: Artichokes, asparagus, beans, 
beets, Brussels sprouts, broccoli, cab- 
bage, carrots, cauliflower, celery, 
corn, cucumbers, eggplant, endive, 
lettuce, mushrooms, okra, peas, pep- 
pers, potatoes, radishes, rhubarb, 


sauerkraut, spinach, sweet potatoes, 
and tomatoes. 


Refrigeration is not only of great 
importance in preventing the loss of 
vegetables by spoiling and loss of 
flavor and sweetness, but also in 
conserving the vitamin content. In 
many cases a rapid loss of this vita- 
min begins almost immediately after 
harvest; farmers should cool vege- 
tables before they haul them to 
market. If refrigeration is applied 
continuously beginning immediately 
after harvest, it is possible to trans- 
port vegetables such as green peas 
long distances and deliver them to 
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the consumer without great loss of 
essential vitamins. 


1. FARM STORAGES 


Wonderfully effective is the cold 
storage of today on the farm, de- 
veloped by the addition of refriger- 
ating machinery. The cost of 
refrigeration is moving progressively 
downward and refrigerating units 
are being built in smaller sizes so 
that every farmer can have the 
refrigerating capacity which meets 
his needs. In addition, the grower 
of fruits and vegetables who oper- 
ates his own storage can pack the 
fruit in the exact manner desired by 
the trade and can obtain top prices 
because his products are cooled most 
promptly after being picked. 

The proper temperature for most 
fresh fruits and vegetables is near 
the freezing temperature of water. 
Low temperatures retard the de- 
terioration which comes about in 
their life span and delay decay due 
to bacteria or fungi. 

Estimates of the cost of storing 
fruits and vegetables on the farm 
averages 10 cents per bushel. 


2. PRE-COOLING FOR SHIPMENT 


Pre-cooling is the comparatively 
rapid reduction of the temperature 
of a commodity before shipment to 
or below that temperature which it 
might ultimately attain during 
transit under conventional refrigera- 
tion practices. 

Purposes of pre-cooling are (1) to 
retard ripening, (2) to control 
diseases, and (3) to reduce the costs 
of transit refrigeration. 

Refrigeration prolongs the life 
span of fruit and vegetables and 
throttles plant diseases. 


When a fruit or vegetable product 
is harvested, it is cut off from the 
source of additional food supply 
and thenceforth its potential storage 
life is dependent upon such reserves 
as it may have stored in its own 
tissues. 

In the case of apples, for example, 


- each day’s delay in cooling the fruit 


from 70° to 32° cuts off 10 days 
from its potential storage life. If 
peaches are placed in a closed con- 
tainer without refrigeration at a 
temperature of 50° they will reach 
a temperature of 86° in 150 hours. 
Many potato growers have found 
that they could command better 
prices and cut down shrinkage and 
spoilage by having truck-mounted 
refrigeration units run _ alongside 
loaded railroad cars and lower the 
temperature in these cars by “piping 
in” refrigerated air through canvass 
tubing. In addition to pre-cooling, 
refrigeration removes’ considerable 
surface water from the potatoes. 


3. WHOLESALE STORAGE 


Wholesale markets in every city 
require extensive commercial refrig- 
eration to keep fresh fruits and 
vegetables from the time they are 
received from the farm until they 
are delivered to the retailers. In 
some cases, chains of retail stores 
operate their own fruit and vegetable 
depots which keep the _ products 
fresh and crisp until they are re- 
quired in the retail stores. 

The old fashioned system by which 
the farmer rushed his fruit and 
vegetables to the nearest city at day- 
break and wholesalers scurried about 
to get them delivered to the stores 
ahead of the oncoming broiling sun, 
with consequent waste on every 
hand, has been abandoned by pro- 
gressive handlers in favor of com- 
mercial refrigeration. 

Now the time-of-day element in 
moving fresh fruits and vegetables 
is of little consequence. The former 
difficulties of transporting perish- 
ables long distances have been over- 
come. 

Large storage houses keep fruits 
and vegetables in separate rooms or 
on separate floors from other prod- 
ucts, and they are available as the 
retailer needs them. The refrig- 
erated rooms are arranged con- 
veniently for handling the fruit and 
vegetables, separating those to be 
sent on shortly to the retail stores 
from those that are to be kept in 
storage for a longer time. 


4. RETAIL STORE 
REFRIGERATION 


Refrigerated display cases keep 
fruits and vegetables crisp and fresh 
in retail stores and prevent large 
losses through spoilage. The fruits 
and vegetables are delivered to the 
store, having been kept under 
proper refrigeration, and the use of 
refrigerated display cases by re- 
tailers solely for fruits and vege- 
tables is one of the newer develop- 
ments of commercial refrigeration. 

Display cases provide cool, moist 


In the Warehouse and In the Store 


This installation in a two-block-long railroad terminal for fruit and 
vegetable storage illustrates one of the many stages in fresh produce 
marketing which requires the use of commercial refrigeration equipment. 


conditions for keeping the vegetables 
edible and marketable and provide 
an attractive setting that appeals to 
the purchasers. 

Spoilage, sorting, and trimming 
are controlled. Spoilage is reduced 
to practically nothing. Shrinkage 
and waste are reduced_ sharply. 
Fruits and vegetables are kept fresh 
for days at a time. Separate stor- 
age at night, with consequent moving 
of the fruits and vegetables, is done 
away with. 

Among the newer developments 
for retail stores are commercially 
refrigerated rooms for effective fruit 
and vegetable display. The cus- 
tomers thus have a full view of all 
the products in the room and the 
necessity of bringing large quan- 
tities from a separate refrigerated 
storage room is eliminated. 


APPLES AND PEARS 


Apples and pears are particularly 
well adapted to refrigerated storage. 
Due to their rapid metabolic activity 
at ordinary temperatures, their com- 
mercial life is short, whereas, with 
refrigeration, their commercial life 
is lengthened five to six times. 

Cold storage investigations have 
brought about a clearer understand- 
ing of the performance of apples 
and pears under refrigeration. For 
example, apple scald, which formerly 
resulted in great losses, can now be 
controlled readily by packing the 
fruit in oiled paper and by storing 
in cold storage immediately after 
picking. 

The period for storage of apples 
and pears varies according to the 
variety, growing conditions, and 
treatment before storing. It may 
range from two to eight months. 
Both pears and apples keep best 
when stored immediately in cold 
storage. Delays in storage result in 
rapid ripening and a correspondingly 
shorter storage period. 

Refrigeration and close tempera- 
ture control are important in the 
profitable handling of pears for 
canning. Delay in transit of pears 
from orchard to cold storage is 
responsible for much of the loss in 
fruit. One estimate is that one 
day’s delay causes as much deteriora- 
tion as 10 days’ storage. 


BANANAS 


One of the most extensive appli- 
cations of commercial refrigeration 
is preserving bananas from the time 
they are picked until time to permit 
them to ripen for sale. They are 
picked green as always but instead 
of ripening now in transit, they are 
kept under refrigeration for weeks 
and then permitted to ripen under 
proper conditions to retain their 
flavor and nourishing value. 

They are held at a higher tem- 
perature than most fruits because 
they may suffer an injury known as 
chilling which prevents their ripen- 
ing properly when removed to a 
suitable temperature and sometimes 
results in discoloration of the skin. 

Even ripe bananas may be kept 
under refrigeration for a week or 
10 days. 

Spoilage costs and inability to 
maintain the desired reserve supply 
are eliminated by refrigeration. The 
market for bananas has increased 
considerably because of refrigeration. 
They reach warehouses all over the 
country green and hard. Storage 
rooms provide the correct refrigera- 
tion to ripen them as the demand 
requires. Sometimes bananas are 


kept for as long as three weeks 
before being permitted to ripen. 


LEMONS 


Lemons may be kept in storage 
for three or four months in excellent 
condition. They require storage 
space of 55 to 58° temperature, 
85 to 90% relative humidity, and 0.1 
to 0.2% carbon dioxide content. 


GRAPEFRUIT 


Grapefruit are handled and stored 
similarly to lemons, with 90 days 
the maximum storage period. 


ASPARAGUS 


Unless kept at a relatively low 
temperature, asparagus loses much 
of its food value and, therefore, its 
saleability. If the bunches are placed 
on damp packing and stored at 32° 
immediately after cutting, they 
should keep in good condition three 
to four weeks. 


BEANS 


Green beans may be stored for 
one to three weeks. Lima beans in 
the pods can be stored for three to 
four weeks. 


BERRIES 
Raspberries, blackberries, dew- 
berries, loganberries, and _ straw- 


berries are not adaptable to long 
storage but may be kept a week or 
10 days. 


CAULIFLOWER 


Storage of cauliflower requires 
not only the prevention of decay but 
the retardation of maturity of the 
head or curd. With a relatively high 
humidity to prevent wilting, cauli- 
flower will keep two to three weeks. 


CELERY 


Under proper storage conditions 
celery keeps from two to four 
months in good marketable condi- 
tion. Celery is particularly subject 
to watery soft rot. 


CORN 


Corn loses its sugar content rapidly 
and thus much of its flavor and 
should be cooled quickly. Corn may 
be kept in saleable condition in stor- 
age one to four weeks. 


LETTUCE AND ENDIVE 


If in good condition when stored, 
lettuce and endive will keep two 
to three weeks. 


MELONS 


Watermelons will keep one to three 
weeks. Honey Dew melons will 
keep one to three weeks. Immature 
melons may be stored at low tem- 
peratures and ripened later. 


NUTS 


Nuts are often stored from one 
production season to the next, with- 
out rancidity, decay, or insect in- 
festation. Shelled peanuts will de- 
teriorate in warm weather unless 
kept in cold storage. 


PEAS 
Peas will keep one to three weeks. 


ROOT CROPS 


Carrots, beets, parsnips, horse- 
radish, and turnips may be stored 
for three to five months. 


TOMATOES 


Ripe tomtaoes may be kept a 
week or 10 days. Unripe tomatoes 
will ripen slowly but may be kept 
two to six weeks. 
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Fresh Meats For All the 


People Is Possible Only 
By Use of Refrigeration 


Most Meat Products 


Kept Under Reduced 


Temperature From Time Animal Is Killed 


IN PACKING PLANTS 
Refrigeration is applied 


chilling rooms to 
discoloration, and 


4, Refrigerated 


IN TRANSIT 


IN RETAIL MARKETS 


2. Keeps the meat 


How Refrigeration Preserves Fresh Meat 


from the time the animals are slaughtered through all 
the steps in processing and preservation, by control of 


temperature, humidity, and air motion. 
1. Heat from freshly killed carcasses is removed in 


2. Tenderizing increases the palatibility, particularly 
juiciness and tenderness, notably in the poorer cuts. 

3. Various curing and processing methods carried on 
under refrigeration produce numerous types and 
varieties of meat products. 

cooler 
discoloration, and spoilage by mold and bacteria. 

5. Frozen storage keeps surpluses for use when needed. 


Refrigerator cars and refrigerated trucks transport meat 
from packing plants to processing plants or distribution 
outlets and surplus storage quarters. 


Refrigeration in every retail market 
1. Prevents spoilage by inhibiting the growth of 
bacteria*and mold. 


trimming and loss of weight through drying. 
3. Eliminates discoloration and consequent waste. 


constantly in numerous ways 


make the meat firm, to prevent 
to prevent spoilage. 


storage controls’ shrinkage, 


firm, eliminating the waste of 


form of spray equipment is used in 
the meat chilling rooms and spray 
equipment plays an important role 
in the meat. packing industry. 
Spray equipment, operating with 
both air and water, does a great 
service not only in preserving the 
meat but in maintaining the most 
sanitary conditions. 

Thousands and thousands of brine 
spray nozzles spray brine solutions 
and by their antomizing action, set 
up currents of air which chill the 
rooms to the proper temperatures. 
Refrigerator units keep brine vats 
cold and freezers at the correct 
temperatures. 

Rapid cooling, especially during the 
first 12 hours, is highly desirable for 
quick setting and prevention of bone 
taint, which is characterized by a 
gassy, putrid smell, and also in 
restricting the growth of bacteria 
while the beef is still warm and 
moist. d cag 

Loss of bloom -is usually caused 
by sweating and is likely to occur 
with fluctuating temperatures and 
humidities, which are prevented by 
refrigeration. The distribution of 
water is caused by the process of 
rigor. The muscle, which is gummy 
immediately after slaughter, gradu- 
ally loosens, becomes moist and 
free liquid can be readily extracted 
from it. 


MEAT PACKING INDUSTRY 


1939 

Number of plants.... 1,516 
Wage and salary 

BEUROEE. 64ccnvownas 137,623 
Total wages and 

MIMTIBS 6s ick das $202,183,000 
Number of animals 

slaughtered ....... 86,665,000 


Value of products.... $2,650,000,000 
Source: U. S. Bureau of the Census. 


POULTRY INDUSTRY—1940 


Eggs sold: 30,000,000,000 @ 17.9¢ 
per dozen, or $447,500,000.00. 

Chickens sold: 403,000,000 @ 53.4¢ 
each, or $215,202,000.00. 

Source: U. S. Department of Agri- 
culture, Agricultural Marketing Serv- 
ice. 


Preservation of fresh meat—for 
daily eating by everybody—is a 
prime job of commercial refrigera- 
tion. 

Refrigeration begins as soon as 
the animal is killed, is applied con- 
stantly through all the processing 
and packing plants, is provided in 
refrigerator cars and refrigerated 
trucks for transportation from pack- 
ing centers to distribution outlets, 
and is maintained in all retail stores 
until the meat is sold to the con- 
sumer. 

Uniform refrigeration, constantly 
applied, is one of the most impor- 
tant factors in providing the con- 
sumer with fresh meat products. 

As soon as the animal is killed, 
some preservation means must be 
administered if the meat is to be 
eaten at a later date. The means 
of preservation is partly determined 
by the period of time between death 
and consumption. 

If the period is to be months or 
years, the flesh may be cooked and 
canned or frozen but if the period 
is a few days or a few weeks, cool- 
ing may be used. Meat so preserved 
is known as fresh meat and is kept 
by commercial refrigeration. 

Beef, fish, mutton, pork, and 
poultry are the basic meat products 
kept fresh by refrigeration. Special 
types and products include bacon, 
bologna, braunschweiger, corned 
beef, frankfurters, ham, lamb, liver, 
lard, salami, sausage, tongue, and 
veal. 


1. PACKING PLANT 
REFRIGERATION 


Meat packing plants require refrig- 
eration not only in great quantities, 
but of almost every conceivable type 
and kind. 

The meat packing industry is one 
where all types of applications are 
found and where all kinds of refrig- 
erating devices are used in the 
processing, preserving, packaging, 
and distribution of meat products. 

The refrigerating equipment in- 
cludes all types of high speed com- 
pressors, the motors to operate them, 
compact shell and tube condensers, 
liquid receivers, and numerous acces- 
sories, comprising the “engine room” 
equipment, and evaporator or “chill- 
ing unit” equipment scattered 
through the plants including brine 
spray units of all types. Ventilating 
equipment is secondary only to re- 
frigeration equipment used in pack- 
ing plants. 


It is calculated that 18% of the 
products produced by the meat 
packing industry are consumed in 
hotels, restaurants, and other public 
eating places and the remainder go 
to domestic uses. 


BEEF AND CHILLING 


In killing and dressing plants, 
beef cattle are “dressed” for market 
under sanitary conditions and under 
constant refrigeration. 

To assure successful preservation 
by chilling of sides of beef destined 
to be shipped for distant consuming 
markets and in cases where the lapse 
of time between slaughtering and 
consumption will extend over as long 
a period as 30 days, it is necessary 
to start by taking essential pre- 
cautions on the killing floor. 

Post mortem changes such as 
rigor mortis takes place after the 
animal is slaughtered, causing heat 
and resulting in an increase in the 
body temperature. Proper cooling 
of the hot meat is a very important 
factor in producing final, finished 
quality. 

Experience and constant testing 
define the proper construction, the 
correct air circulation, and the cor- 
rect temperature for cooler opera- 
tion to achieve the best result. 

From each beef carcass, hide, 
hoofs, head, and viscera are removed; 
back splitters split the carcass into 
halves, which are trimmed and 
washed and “shrouded” with heavy 
cloth. The large sides of beef are 
then removed into refrigerated cooler 
rooms where they are hung to chill. 
The larger packing plants have long 
series of chill rooms. 


The beef sides must be chilled at 
a designated rate of speed to give 
good, firm meat, to hold the color, 
and to preclude a chance of spoilage. 
Just the right degree of moisture 
must be dried out of the beef and 
the chill must penetrate to the very 
core. 


The conventional chilling room is 
provided with open spray type over- 
head brine lofts, either single or 
double deck, with a capacity of 275 
and 450 carcasses respectively. 

For loading operations, the initial 
room temperature is brought down 
to 22° to 24° and the refrigerating 
capacity must be enough to prevent 
it from exceeding 40° during or 
directly after loading. 

Refrigerating systems vary in 


type and method of operation as 
the requirements demand. Some 


CANNED MEAT 


Processing of canned meats—one 
of the major functions of the pack- 
ing plants—provides ready-to-eat 
meat and lightens the housewives’ 
duties. : 

The fresh meat is kept under con- 
stant refrigeration. Years of ex- 
perience have taught the packers 
the temperature to maintain in order 
that the meat may be thoroughly 
chilled, and that all fresh meat holds 
its bloom and freshness. 


DRIED BEEF 


Fresh carcasses properly chilled 
and boned are used for beef hams 
and the curing and drying techniques 
are dependent upon refrigeration. 

Carcasses are chilled for two to 
five days, the hams and shanks are 
cured separately and all curing 
operations are carried on in tem- 
perature controlled rooms which vary 
only 2° from high to low. The con- 
trol of temperature is one of the 
major factors in producing satisfac- 
tory results. 

The beef hams coming from the 
smoke houses are hung for 48 hours 
in a special hanging room, also tem- 
perature controlled, during which 
period the hams cool off and become 
firm. The dried beef is then trans- 
ferred to storage rooms which are 
temperature and humidity controlled. 


MEAT LOAF 


Meat loaf, composed of various 
mixtures of beef, pork, veal, chicken, 
and other materials to form more 
than two dozen different products, is 
prepared and protected by refrig- 
eration constantly. 

Experts select the cuts, they are 
graded, put through aé-= grinder, 
chopped, spices are added, and in 
some cases put through a mixer, 
and in every case are put into paper 
or cloth molds for cooking. After 
the cooking is completed, the loaves 
are taken to a refrigerated cooler 
where they are allowed to “firm up” 
before packaging for consumer use. 


PORK SAUSAGE 


Pork sausage consists of carefully 
graded pork pieces of various sizes, 
derived from many pork cuts in the 
process of reducing a hog carcass 
to fresh pork products. All hog 
cutting and parts grading are done 
in refrigerated rooms. 

In some cases, sausage is manu- 
factured at the same plant where 
the killing is done, and in other 


Meat Storage In the Butcher Shop 


Every retail store which sells any volume of meats has a market cooler 


gi ai 


similar to this in which meat is kept under refrigeration to prevent 
spoilage by mold and bacteria, to stop sweating, sliming, and shrinkage. 


cases, the raw material has to be 
transported, sometimes for consider- 
able distances, from the killing plant 
to the sausage plant. In the latter 
case, the selected pork pieces are 
placed in rooms where the tempera- 
tures are of the specific degrees for 
periods up to 12 hours. This is to 
insure a thorough chilling before 
packing. 

The pieces are packed in barrels 
or drums and are put directly into 
refrigerator cars or trucks which 
have been pre-chilled prior to load- 
ing. Proper temperature levels are 
maintained in transit. 


BACON 


Bacon is skilfully cured, brought 
to perfection in its own rich juices, 
then hickory-smoked under _ stop- 
watch control. Bacon is not frozen 
but the packing room is kept from 
32° to 35°. The bacon retains its 
natural color, there is less loss from 
shrinkage, the fat does not separate 
from the lean, and slices do not break 
when folded into packages. 


2. MEAT STORAGE 
REFRIGERATION 


After chilling and tenderizing, the 
fresh meat is placed in refrigerated 
cooler storage to control shrinkage 
(loss of weght) and to prevent loss 
of color and spoilage by mold and 
bacteria. 

Storage rooms are of various 
types and sizes and are used both 
for storage of cuts of meat and 
entire or half carcasses. It is the 
vast, chilly storage rooms, where 
rows and rows of _ fresh, firm 
carcasses are hung, in_ spotless 
cleanliness, in the meat packing 
plants that amaze and_ delight 
visitors and give them an idea of 
the immensity of the meat industry. 


COLD STORAGE 


WAREHOUSES 


(1,481 in operation in 1939) 
Holding, on June 1, 1941, such 
food stocks as 

Meat Products 


a ee | eee ree 77,501,000 
io re ere 794,582,000 
Other meats (Ibs.) ...... 80,844,000 
Serer rrr 353,737,000 
POUNTY (IDB)  .iscc cece 87,427,000 
HOOD 628k 5: 3.40000% 9,699,000 
Dairy Products 

eer CHD kiss cescs 56,359,000 
Gee CIO) ade wtvecscs 119,628,000 
Frozen Fruits (ibs.)...... 89,983,000 


Frozen Vegetables (ibs.).. 43,320,000 

Source: U. S. Department of 
Agriculture, Agricultural Marketing 
Service. 


The customary limits of cooler 
storage temperatures are 32° to 45°. 
Permissible storage periods for small 
meat cuts range from two to 5.5 days 
without trimming or discolored sur- 
faces, depending on the temperature 
and humidity. Permissible storage 
periods are somewhat longer for 
larger cuts but freezing is required 
for longer storage. 

Commercial refrigeration controls 
three of the four factors upon which 
depend the loss of weight or shrink- 
age of meat: Humidity, air motion, 
and temperature. The fourth factor, 
ratio of external surface to weight, 
is largely tied up with humidity, as 
the shrinkage is determined mostly 
by the relative dryness of the sur- 
rounding air and the outside super- 
ficial area per pound of weight. 


Shrinkage must be checked not 
only for economic reasons but also 
on account of impairment of color, 
and loss of flavor and tenderness at 
the surface. 

Spoilage in cooler storage is due 
chiefly either to bacteria or mold 
with one or the other predominating. 

Bacterial spoilage is made evident 
by a slime, sometimes accompanied 
by small bubbles, and a taint in 
both odor and taste. At tempera- 
tures above 40°, when both high 
initial bacterial infection and high 
humidity are present, the spoilage 
will generally be bacterial. At tem- 
peratures below 38° and high hu- 
midities, in the absence of high 
initial bacterial infection, the spoil- 
age will be due primarily to mold. 

Mold deterioration starts when 
mold is first visible. The surface is 
at first musty in odor and taste, and 
later acquires a characteristic moldy 
flavor and smell. 

Prolongation of cooler storage is 
desirable not only for economic rea- 
sons but also to permit “ripening.” 
There is an increase in palatibility, 
particularly juiciness and tenderness, 
accompanying longer storage and 
this improvement is most marked 
with the poorer cuts of meat. 


3. RETAIL STORE 
REFRIGERATION 


The widest use of commercial re- 
frigeration in preventing shrinkage, 
waste, sweating, sliming, and spoil- 
age of meat by mold and bacteria is 
in the retail store. 

The biggest job is the inhibition 
of the growth of bacteria and mold 
not only on the surface but in the 
meat as well. Bacteria multiplica- 
tion is held down chiefly by the 
proper temperature. 

Recommended retail store tem- 
peratures in degrees Fahrenheit for 
meats are as follows: 


MG vicxtia nes cases hese deverivs 36-40 
ARREARS Ree ee ee 38-42 
RAC eee ee eee 36-40 
Se SOO hd ewakdadesawexaws 36-40 
SEED 6fbcenicsekvs davceedsseae 35-40 
PE sUr cst Gisdsev i taeetd ees cee 36-40 
DE 664600 054456500000%065340008 36-38 
EE Cis b KeleaKehe 6G BRE RAR WERT es 36-38 
BE ic SS HARE REOESS ER oO ORES OoeSe 40-45 
ES ee Sane ere ey eee 34-42 
ee ee ee ee eee 36-40 
ee ere 
a ES ere 36-40 
EE cheba Sa ORE One SeRee al 45-50 
PEE Reb cashes Rees RRS Bee wR 36-40 


The secondary function of tem- 
perature is to keep the meat firm, 
which is desirable for two reasons: 

If the meat is firm it is easier to 
cut into steaks, roasts, or chops 
without the pieces having ragged 
edges and consequently losing sales 
appeal. 

Lack of firmness in meats con- 
tribute to weight loss through <ry- 
ing. The higher the temperature, 
the greater the weight loss. 

Weight and moisture losses are 
reduced substantially through main- 
tenance of relative humidity. Steaks 
or roasts lose weight more rapidly 
than a side or hind quarter because 
the heavy fat exterior of the latter 
protects the muscles and tissues. 

Refrigeration eliminates discolora- 
tion and thus does away with the 
waste of trimming, especially of end 
pieces. 

Financially, refrigeration enables 
the retailer to save money by mak- 
ing greater purchases at smaller 
rates, enables stores to carry larset 
varieties of meats and display the™ 
more temptingly, and reduce over 
head and operating expenses. 
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SECTION 


AIR CONDITIONING & REFRIGERATION NEWS, JULY 16, 1941 


Milk and Dairy Products, 
Most Nutritive of Foods, 


Must Have Refrigeration 


ON THE FARM 


order to 


IN MARKET MILK PLANTS 


is required to 


IN CREAMERIES 


Refrigeration is used to 


process. 


IN TRANSIT 


shipment. 


IN RETAIL STORES 


How Refrigeration Preserves Milk 
And Dairy Products 


Refrigeration is used to drop the temperature of the milk 
to at least 50° F. as soon as possible after milking, in 


1. Retard bacterial growth. 

2. Prevent fermentation, thus eliminating the possibility 
of objectionable odors and souring, and insuring 
“sweet” milk with good flavor. 


IN DAIRY FARM BOTTLING PLANTS 


Refrigeration is employed to 
1. Cool the milk after drawing. 
2. Cool the milk after pasteurization. 
3. Store bottled milk after delivery. 


IN MILK RECEIVING STATIONS 


Milk is received from farms which do not pasteurize and 
bottle their own milk, and is cooled preparatory to shipping 
to a pasteurization and bottling plant. 


Milk is received from farmers or from receiving stations, 
and then is processed and held for delivery. Refrigeration 


1. Cool the milk after pasteurization. 
2. Keep the milk cool until it is delivered. 


1. Cool cream after pasteurization. 
2. Maintain proper temperatures during the ripening 


3. Cool water for washing. 
4. Store butter and other milk products. 


Refrigerated and insulated railroad cars and trucks are 
used to keep milk and milk products from spoiling during 


Commercial refrigeration coolers, 
cases of varied types are used to hold milk and dairy 
products at proper temperatures. 


cabinets, and display 


Importance of milk as a_ food 
product is attested to by the fact 
that now—for the first time since 
the Revolutionary War, incidentally 
—fresh milk has been included as an 
integral part of the daily rations of 
U. S. soldiers engaged in field 
maneuvers. 

More than 350,000 quarts of fresh 
milk per day will be consumed by 
the maneuver forces, plus the new 
trainees in cantonments, it is re- 
ported. In addition to fluid milk 
requirements, over 20 tons of butter, 
more than 10 tons of cheese, and 
large quantities of other dairy prod- 
ucts are consumed daily by the 
nation’s armed forces. 

This means that more than 
1,000,000 quarts of milk from 
American farms are required every 
day for pasteurization and distribu- 
tion or processing into dairy products 
for the army. 


ARMY TESTIMONY 


Army officials believe that fresh 
milk provides health-giving and body- 
building values of the highest order. 
Lt. Col. Paul P. Logan of the 
Subsistence office of the War Depart- 
ment recently stated: 

“All of us in subsistence work are 

acutely aware of the value of milk 
and dairy products in the ration. 
We know that milk solids are in- 
dispensable and that milk is the 
nearest perfect food.” 
_ Further testimonial as to the 
importance of milk as a factor in 
human development comes from Dr. 
E. V. McCollum of Johns Hopkins 
University, who says: 

“The people who have achieved, 
who have become large, strong, 


Vigorous people, who have reduced 
their infant mortality, who have the 
best trades in the world, who have 


an appreciation for art, literature, 
anu music, who are progressive in 
science and in every activity of the 
human intellect, are the people who 
have used liberal amounts of milk 
and its products.” 


Milk is by far the most important 
agricultural product in the United 
States, furnishing as it does one- 
fourth of the total farm income. 
Over 3,000,000 farmers sell milk. 
About 100 billion Ibs. of milk a 
year are required to meet the 
country’s needs. 


COW TO CONSUMER 


Adequate facilities for the proper 
cooling of milk from cow to con- 
sumer are of utmost importance to 
the health and welfare of the 
American public, and the use of 
mechanical refrigeration equipment 
is by far the most satisfactory 
means of accomplishing this cooling. 

Principal advantages of mechani- 
cal refrigeration as compared with 
the use of ice have been outlined by 
Prof. Kenneth M. Renner, head of 
the department of dairy manufac- 
tures at Texas Technological college, 
as follows: 


“1, Automatic in its action. 


“2. Insurance of a more constant 
temperature. 

“3. Less danger of contaminating 
the milk. 

“4. Actually cheaper to operate in 
most instances over a period of 
years.” 

Agricultural engineers, members 
of various dairy industry regulatory 
bodies, and faculty members and 
specialists connected with the agri- 
cultural departments of various col- 
leges and universities are practically 
unanimous in their echoing of the 
need for more and more application 


of mechanical refrigerating equip- 
ment to the particular problems of 
the dairy industry. 

W. D. Tiedeman, chief of the New 
York State Bureau of Milk Sanita- 
tion says: “Prompt cooling of milk 
and storing at a temperature of 
50° F. or lower are very important 
factors in the production of high 
quality milk. Tests have shown 
that air cooling of milk in winter 
is unreliable, and experience has 
shown that it is unsatisfactory.” 

D. G. Ebinger, extension specialist 
of the department of agricultural 
engineering at Michigan State college, 
declares that: “Electric coolers pro- 
vide an economical means for the 
quick cooling and storage of milk 
at low temperature. The high qual- 
ity of milk produced under sanitary 
conditions can be maintained with 
the aid of an electric milk cooler.” 


H. H. Musselman, head of the 
department of agricultural engineer- 
ing at Michigan State college, ex- 
presses this opinion: ‘Considering 
the advantages which mechanical 
cooling offers, it is reasonable to 
expect an increase in the use of this 
kind of equipment. Higher standards 
of sanitation and safety to health 
also call for the use of more effi- 
cient cooling equipment.” 


25,000 FIRMS INVOLVED 


There are approximately 25,000 
firms engaged in the milk and milk 
products industry in this country, 
each of which uses and needs a wide 
variety of mechanical refrigeration 
equipment A breakdown of these 
firms follows—(overlapping of some 
classifications accounts for discrep- 
ancy between the total of these 
figures and the estimated total of 
25,000 companies): 


BEE GORIGEE h6sivisssdaenesses 13,549 
Ice cream manufacturers....... 6,736 
Butter manufacturers .......... 5,896 
Cheese manufacturers .......... 4,168 
Condensed, evaporated, and 

dry milk manufacturers...... 1,629 


Cooling of milk and dairy products 
is necessary at many stages in the 
production and marketing process— 
on the farm, in dairy farm bottling 
plants, at milk receiving stations, at 
market milk plants, and at cream- 
eries. In addition to this, there is 
the need of providing proper refrig- 
eration for the milk and its by- 
products while in transit, and while 
being held at retail sales points. 


There are three methods of cool- 
ing milk on the farm for bulk de- 
livery—bulk cooling in cans set in 
cold water; quick cooling over a 
surface cooler as fast as drawn, then 
storage in cans in cold water; and 
cooling over a surface cooler, then 
dry storage in a cooler of the 
walk-in type. 

Purpose of this on-the-farm cool- 
ing is to drop the temperature of the 
milk to at least 50° F. or below as 
soon after milking as possible to 
insure “sweet” milk with good flavor. 


Milk fresh from the cow has a 
temperature of almost 100° F., and 
at this temperature bacteria multiply 
and may soon spoil the milk. These 
bacteria start to multiply as soon 
as the milk is drawn from the cow, 
and continue this action until tem- 
perature of the milk has been low- 
ered to at least 50° F. 


QUICK COOLING IMPORTANT 


The quicker this cooling can be 
accomplished, the less the production 
of bacteria will be. When ordinary 
well or spring water is used for this 
cooling, from 2 to 4 hours may be 
required before the milk reaches the 
proper temperature; mechanical re- 
frigeration equipment makes it pos- 
sible to accomplish this same degree 
of cooling in 45 minutes to 1 hour. 

Bacteria, like vegetation, grow 
rapidly in warm temperatures and 
slowly in cold temperatures. Under 
favorable temperatures bacteria 
double in number every 20 minutes. 
Unless bacterial growth is checked, 
undesirable fermentation takes place 
in the milk, causing objectionable 
flavors, bad odors, or souring. 

Effect of temperature upon the 
growth of bacteria is well illustrated 
by the following table, taken from 
a U. S. Department of Agriculture 
Bulletin, which shows comparative 
rates of bacteria increase at 68° 
and 50° F. 

Because of poor refrigeration fa- 
cilities and consequent slow rate of 
cooling, it is estimated that $40,000,- 
000 worth of milk is lost each year 
in the United States 

Farm cooling of milk is accom- 
plished by one of two methods. One 
way is by placing the milk in cans 
and then setting these cans in a 
wet-storage cabinet in which water 
chilled to about 32° F. by refrigerant 
coils is circulated around the cans. 


S.-i Shs, ay a ak 


Refrigeration at Work In a Modern Dairy 


Aerating room of a typical small dairy. Refrigeration is needed for the 
aerating process, as well as in most of the other steps through which 
dairy products pass. Small refrigerating machine is mounted at the right. 


These small, low pressure refrigerating machines used for the dairy 


and ice cream plant pictured above 


represent modern trend in 


refrigerating machines for smaller plants in this field. 


The other means is by use of an 
aerator or surface cooler in which 
the milk runs in a thin sheet over 
a plate or series of tubes or coils 
through which either chilled water or 
a direct expansion refrigerant is 
circulated. 

The aerator method is_ the 
quickest, milk being cooled imme- 
diately to approximately 40° F. 
Milk placed in cans in a wet-storage 
cabinet is cooled down below 50° F. 
in about an hour or less. 


For storage of cans of farm 


either in insulated tank trucks, in- 
sulated railway tank cars, or in 
10-gallon cans in refrigerated cars 
or trucks. 

A market milk plant is one that 
is equipped for processing, handling, 
and storing market milk. Such 
plants are located in cities and 
receive their supply of milk by 
trucks or trains either direct from 
farmers or from receiving stations. 
Incoming shipments usually are re- 
ceived sometime during the forenoon. 
The milk is pasteurized, cooled, bot- 


How Proper Temperatures 


Retard Bacteria Growth 


Milk End of End of End of End of 
Temperature Beginning 6 Hours 12 Hours 24 Hours 48 Hours 
68° F. 10 17 242 61,280 3,574,990 
15 41 62 


50° F. 10 12 


cooled milk, either a_ wet-storage 
cabinet of the type decribed or a 


tled, and stored overnight for de- 
livery to customers the next morning. 


regular walk-in cooler is most Processing begins as soon as the 
commonly used. Sometimes com- _ milk is received, and usually requires 
bination units with wet-storage three to five hours in the smaller 


facilities for milk and dry storage 
for food products are employed. 

In dairy farm bottling plants, the 
usual practice is to cool night milk 
as fast as drawn, store it in a 
pasteurizing tank overnight, add the 
morning milk, and then pasteurize 
the whole batch by the low-tempera- 
ture holding method. Refrigeration 
is required for cooling the night 
milk, as well as for cooling the 
entire lot after pasteurization. Dry 
refrigerated storage space also must 
be provided for the bottled milk 
until it is taken out for delivery. 

Two recognized methods of pas- 
teurizing are employed. In_ the 
holding process, milk is heated to 
142 to 145° F. and held at that 
temperature for 30 minutes before 
cooling. The other process consists 
of heating the milk quickly to 
160° F., holding it there for not 
less than 15 seconds, and then cool- 
ing it rapidly. In either case the 
need for adequate refrigeration 
equipment is evident. 

Milk receiving stations receive and 
cool milk preparatory to shipping to 
a city plant, where the pasteurizing 
and bottling are conducted. Refrig- 
eration requirements of these sta- 
tions usually are best satisfied with 
some type of direct expansion sys- 
tem. 

Usual procedure at these stations 


plants and six to 10 hours in the 
larger ones. 

A creamery is a plant having for 
its main object the manufacture of 
butter, but many are equipped to 
manufacture other products as well, 
and thus are able to handle surplus 
milk and cream to best advantage. 
Refrigeration is employed in cooling 
the cream after pasteurization, main- 
taining temperatures during the 
ripening process, and cooling water 
for washing and for storing the 
butter. 

In regard to the proper refrigera- 
tion protection for milk during 
delivery, Mr. Renner, whose address 
before the University of Texas Food 
Preservation Conference was quoted 
previously, points out that “the use 
of ice bunkers, ice sacks, and direct 
icing methods is wasteful and 
messy,” and expresses the opinion 
that some sort of mechanical unit 
refrigerating an _ insulated’ truck 
body is the answer to this problem. 

A wide variety of such refrig- 
erated and insulated delivery trucks 
now are available as standard equip- 
ment from many manufacturers, and 
specially designed units of prac- 
tically any type can be obtained 
upon special order. 

A wide variety of commercial re- 
frigeration cabinets are used to keep 
milk and milk products at proper 


is to receive milk in the forenoon, storage temperatures in retail dairy i: 
beginning in the early morning. It stores and markets. This equipment 7 
is dumped into a receiving vat, ranges all the way from large walk- E 
which serves as a balancing vat, in coolers to smaller storage cabinets 
but ordinarily is cooled as fast as it and display cases, some designed af 
is received. It is shipped in bulk, expressly for dairy products. = 
‘Gr 
_—— 
= nieusiiiiinalass oo ots Bete ee a Ve 
arin is 5 Sein Fh erty, as ete aE oo. te ee We, Mr et ee 
¥ a ie i Vlas ae rs 6 Pes : Saas Pa cs eo ee ee 


=e 7 2 ‘ 7 / * . ‘. 4 
- 
4) 
Y ee" 
IAL fF ee 19 ee 
pineal : tn sade i eisai aa ill cei cities tte ac ty 
- ~* a oe 
Re Re Pes. eee Eee Rises 5 TE - sel 
ee Se te ee tes we Pir ma I ee os aig 
aa Sivtrpey. 850 a oe ee ee os hae . ee hy 
:¢ \Maseeses) oo ap ts glee gore i 2 Bs 
w Ag COOPSTRe a re ba ee ee ee : : soda 
ene Bh bs eeeSeetaiec, osiicsesi:) (none bs a ite Tate 3 a ae Shes ee 
‘~ f : Sessrseeeee ao : ay Ny : 3 oe be pes: Hx Pop ll oa : : : e 
FE . i” OSES TEE eee > | aaa ee cee 
i a ne a eS sie aia 
S %, MP ate, o Ree : = eet wee ; 4 oe 
bee. 4 eee Se 28 f + ergs 4 SS : a 
3 go ee J. i 7 8 ene fe es. 
7 A | aa a 4 SS : 
4 er < us Fie ‘ ma ‘ dea baa 
i : : me ? e ee Si. gaa ihe rs 
a ania ayee Re a $s eo 4 ’ oe, 
j Fores Sea ae i a Se: aes “  * 7 
I; eee 4 3 ne Sa : - 
| ee —_—  — we ; a; : tO ® 
1 ee a ¢ ees ek 
j ain s ae me 4 ae . bi bs a as ms "hae! a ae a] a 
es 6g ™ ame ie ee bed en 
ets eee ay eS ae Buc cee to ae : _— DE eT oe q 
Bs: oe a es ote ee eee See o 
Ne 
ey 
ler : 
nt ee | 
je. he q woe | 
not ee ee A ee Sete S| ek Og 
also OR ee me es oe eT ee (oe eer 
| Shem Soi s bes? | ta ? ‘ eS E : a : its wo, 
olor ae | er a | =e, a Be 
s at om Vell May Se | je on ce ee me 
a ei bees re a ca ll ee i ee 4 ed wy Fees nga casa. 
oe a a ee ee i 5 Pe 
cue f a Es oe a 3 Sees ¥ ote pene situa 
nold — S| P ae ee : '- - oe "a —— a es ae ae 4 j ae re ; = ae : ss ie 
‘ing. ; a oe ee i ee eae a 
dent am w P= “aan if oe : 
2 . er. fee a 7 af ee. i i. 
nied 2. yore e il ~ E aa a 7 ae | sie EE 2 a ~ inal a 
Td : na i ' as : a 
nigh . so" - a  F 9 Fr ae ig 
° wn ia Ls: ie é eee | ie. =i 5 vee ea i" : 
high 3] r - 9 ga Ps ee ee : 
, : ge gee 4 ———<— eae: ee ee 
or ee ; E ie oe ee eee ae : - 
hu- a So 2a eee Be 2. 
igh pe eg a a BR a Se : ee 
0il- , re 
“0 ee ie: 
e P| ee weal 
e is aie 
and SS ee a 
dIdy DI Uline nana recieiine h—nin airS airh ae nme > ey ON 7 
> is ee i ite 
rea- a = 
ig.” 
lity, 
ess, 
and es? 
ked ga : 
| : 
Bee 
f ae 5: 
rn ee Be 
Be, es —— a 
oil- ieee 
ion 
‘old ee 
the ee 
ca- sence i stneimtea 5 acenia ; nies 
the 
for irs ‘ 
10 : 
12 
10 
10 
10 ee i 
10 
38 
38 phi 
12 : 
0 agg 
2 
0 ee 
0 
0 i 
m- * 
m, 
1s: 
to 
ps 
ed ie 
les a 
ee 
yn- 
i 
re, a 
re : 
in- 
ks ee oan 
lly ; 
se 
er 
‘a- ’ 
he 
nd itty 
ea ae 
es i 
k- ‘ 
er 
er 
m 
ia ' 7 
—s ee ‘ oo z= —~ woe i ee ” ~ “ . : : - ” —* ; 
Se aS Fe Sr. : SR RN SUR MRR ai tgs et at Beek: 
i em 2 a Sey oN he Py: eo aw eee 
racers tome. BS 58 eo re. ee fe ae es ie ee ye eae 5" a 
; A ie = Pe: ren Yoo arn . ce ha we & a, & Bey Ee at P ae oy hy iii, Ns : 


TARY 


20 


AIR CONDITIONING & REFRIGERATION NEWS, JULY 16, 1941 


SPECIAL SECTION 


Refrigeration Is A ‘Must’ 


Item In Many Parts of 
The Defense Program 


Plays a Vital Role In ° 


Supplying Army & Navy 
With Proper Foods 


Both on land and on sea the 
armed forces of the United States 
depend to a great extent upon the 
services of various types of mechani- 
cal refrigeration equipment to “keep 
them going” at top-notch efficiency. 

One of the most important of the 
functions performed by mechanical 
refrigeration is, of course, the pres- 
ervation of food for soldiers and 
sailors. 

Only recently the War Department 

announced a program for assuring 
adequate refrigeration facilities for 
soldiers’ food. Prime point of this 
program was the conversion to 
mechanical refrigeration of nearly 
12,000 ice boxes now in use in Army 
encampments throughout the coun- 
try. ‘ 
“This program was instituted as 
the result of an extensive study of 
the ice and refrigeration require- 
ments of Army posts, camps, and 
stations; of the availability of ice 
from commercial sources; and of the 
prices which would have to be paid 
for commercial ice. 


The War Department’s own official 
announcement of this program stated 
that this move would result in a 
marked reduction in ice requirements, 
in much more satisfactory refrigera- 
tion, and in a _ reduction in the 
amount of food lost through spoilage. 

Also included in this program is 
the construction of eight ice plants, 
to provide the ice necessary for 
table use and other purposes. These 
plants, which, of course, are made 
possible only by the use of commer- 
cial refrigeration equipment, will be 
located at posts where commercial 
ice is not available in_ sufficient 
quantities or at a reasonable enough 
price. 

Under the present plan, ice plants 
are to be constructed at the follow- 
ing stations: Fort Benning, Ga.; 
Camp Davis, N. C.; Camp Forrest, 
Tenn.; Camp Polk, La.; Camp 
Shelby, Miss.; Fort Knox, Ky.; Fort 
Leonard Wood, Mo.; and _ Fort 
Huachuca, Ariz. 

One of the first big Army 
cantonments in the country to use 
mechanical refrigeration on such a 
large scale was Fort Blanding, Fla. 
A total of 593 commercial units of 
this type were ordered for this post 
last fall, to serve the 65,000 troops 
which were to be stationed there. 

Other similar installations of com- 
mercial refrigeration equipment in 
Army establishments have followed 
at frequent intervals in_ recent 
months, as the number and size of 
these establishments have steadily 
increased. 

In addition to these individual com- 
mercial units, big cold storage ware- 
houses, each capable of holding 
enough food to feed 12,500 men for 
four days, or a city the size of 
Cairo, Ill. or Atchison, Kan., for a 


- such as the Arctic. 


similar period of time—have been 
erected at a number of Army camps. 

Besides solving the problem of 
food preservation, commercial re- 
frigeration equipment has been in- 
stalled at various Army posts for a 
wide variety of applications. At 
Albrook Field, Army air base in the 
Panama Canal Zone, for instance, 
commercial refrigeration is being 
used to cool two clothing storage 
rooms, a storage room for photo- 
graphic paper, several film vaults, 
the equipment repair building, and 
the engine test building. At Fort 
Monmouth, N. J. an air conditioning 
installation was made in the battery 
testing room, where batteries for 
signal corps work are checked. 

As far as the Navy is concerned, 
commercial refrigeration equipment 
finds many uses both at _ shore 
stations and on shipboard. At shore 
stations, the requirements are simi- 
lar to those of Army posts. On 
shipboard, however, a number of 
special technical problems are in- 
volved. 

Some idea of the amount of re- 
frigeration equipment installed on 
naval vessels, and the uses to which 
it is put, was given by Lt. Com- 
mander E. I. McQuestin in a talk 
before Detroit refrigeration men 
early last year. Here is a con- 
densation of the information offered 
by Lt. Commander McQuestin: 

“Aircraft carriers have three 6-ton 
units, battleships have three 3-ton 
units, cruisers have two 3-ton units, 
destroyers have two 1-ton units, and 
submarines have one 14-ton unit. 

“Primary purpose of any of this 
refrigeration equipment is for food 
preservation and habitability. Occas- 
sionally cooling is used for other, 
more specialized purposes, such as 
cooling ammunition magazines and 
sick bays. In addition to the big 
systems which refrigerate the ship’s 
storerooms (a battleship often car- 
ries a 30-day supply of provisions 
for its crew of 1,200 men) there are 
smaller installations which provide 
the refrigeration for the ship’s soda 
fountain and similar service facilities. 
Each officer’s mess has its own 
refrigerator, as does every captain, 
but these are regular commercial 
cases of the type that might be 
found in any restaurant. 

“Greatest use of naval refrigera- 
tion, of course, is on supply ships 
This ship has 
168,000 cu. ft. of refrigerated stor- 
age space. These cargo carriers are 
the ‘lifeline’ of the Navy while at 
sea, sometimes carrying as much as 
a 30-day supply of beef, for instance, 
for the whole fleet. 


“Transfer of provisions from the 
cargo carriers to the combat ships 
is made during early morning hours, 
when the air is coolest. Time in- 
volved in this operation is not over 
one hour, so the food is not kept out 
of refrigerated quarters long enough 
to suffer any deterioration. 

“On practically all combat ships, 
parallel installations are used so as 
to minimize the danger of complete 
shutdown of refrigeration. In other 


No Torture Chamber---an Army Camp Cold Room 


This meat storage plant at one Army camp typifies the way 
refrigeration 


is used to properly preserve the food which feeds 


America’s fighting forces. 


Pres 


words, on a heavy cruiser which has 
two 3-ton machines, one of these 
machines can and does handle the 
entire load. The other is used as 
an auxiliary. In actual operating 
practice, however, the machines are 
usually run on alternating weeks, 
thus offering time for cleaning or 
repair during the off weeks.” 


Cooling Is Essential In 
Many Kinds of Arms 
Producing Operations 


Today commercial refrigeration is 
furnishing the essential temperatures 
required for the precise production 
of tools, instruments, metals, oils, 
airplanes, tanks, guns, ships, parts 
of all kinds, explosives, medical 
equipment, photographs, chemicals, 
rubber, fabrics, and many other 
items most essential to the national 
defense program. 

Not only in the production of 
defense materials but in their test- 
ing, and in many cases, in their use, 
storage, or repair, commercial refrig- 
eration is necessary. New applica- 
tions of commercial refrigeration are 
being developed constantly. Mainte- 
nance of artificial cooling at specific 
points is essential throughout the 
defense program. 

The production of airplanes, ma- 
chine guns, and hundreds of instru- 
ments in control apparatus demands 
an unprecedented degree of accuracy 
in the machine shops. Final grinding 
operations on thousands of intricate 
parts require that the work be car- 
ried forward at a uniform tempera- 
ture, and the only practical method 
of accomplishing this purpose is to 
use commercial refrigeration to 
maintain a uniform temperature of 
the coolant oil which is sprayed over 
the grinding wheels in contact with 
the work. 

Structural alloys used in defense 
work, such as duralumin and others 
containing aluminum must be sub- 
jected to low temperatures to make 
them workable. The metals must be 
as soft as possible, and in the case 
of duralumin, softness is obtained 
by preventing aging and automatic 
hardening. The alloys are cooled to 
32° and stored at this temperature 
until they are used. 

The anodic treatment of aluminum 
to prevent corrosion and numerous 
other plating operations require con- 
trol of temperature for uniform 
results. Water or brine cooled by 
commercial refrigeration must be 
circulated in the treating or plating 
tanks to remove the heat generated 
by electrical currents. 

Modern heat treating methods de- 
mand elaborate heat treating opera- 
tions and because annealing temper- 
atures of many metals are so high 
that oxidation occurs in ordinary air, 
the atmosphere of these furnaces 
must be made up of inert gases 
usually produced by the partial 
combustion of natural gas. These 
products of combustion must be 
thoroughly dehydrated to eliminate 
the oxygen in the water, and again 
commercial refrigeration is the last 
step in condensing out excess mois- 
ture to insure “bright” annealing. 

Airplane engines are being tested 
in ground laboratories where refrig- 
eration simulates the low tempera- 
tures at all altitudes including the 
stratosphere. Engineers determine 
the engines’ power and flow of fuel 
at various speeds. 

The carburetor air is cooled down 
sometimes as far as 67° below zero 
and the gasoline supply is cooled to 
zero. Army requirements call for 
flexibility of operation for varying 
load conditions. For air cooled 
engines, the cooling air is provided. 

Engine starters also are tested 
under conditions imposed by low 
temperatures and the proper car- 
buretor jet sizes are determined. 

Low temperature cooling cabinets 


. have been developed by the refrig- 


eration industry within the past year 
to control tolerances in industrial 
processes and to hold rivets used in 
making airplanes at below zero 
degrees until they are ready for 
assembly. 

The units are portable and may 
be moved from one assembly line to 
another. At below zero temperatures 
rivets shrink and when warmed up 
after the assembly, they expand and 
fill the holes tightly and securely. 

Low temperature cabinets also are 
used in testing bimetallic strips 
under varied temperature conditions 
for aircraft motors, machine guns, 
and other equipment. One part is 
heated, the other cooled, and when 
both are returned to normal tem- 
peratures, there is an absolutely tight 


Another Way In Which Army Uses Cooling 


f 


Exemplary of the dozens of supplementary applications of commercial 
refrigeration equipment in Army life is this storage cabinet for film 
used by Air Corps photographers. 


contact. 

Similarly, liquid carbon dioxide 
refrigeration is used to obtain a 
perfect bonding of a rod and a sleeve. 
The rod is immersed in the liquid, 
contracting enough to allow the 
sleeve to pass over. Returning to 
normal temperature, the rod expands 
sufficiently to form a tight bond with 
the sleeve. 

Many precision instruments are 
called upon to function accurately at 
varying temperature ranges. 

Refrigeration is used to keep 
at proper temperatures calibrated 
gauges which are used to measure 
parts whose expansion or contraction 
tion due to temperature changes is 
greater than specified tolerances. 

Cold storage doors are being used 
to seal low temperature rooms in 
which large guns are tested so engi- 
neers may ascertain how they will 
operate during the winter. 

Explosives, a major requirement 
for national defense, need refriger- 
ated low temperatures for manufac- 
turing processes, for testing per- 
formances, and for storage until 
needed. 

Nitroglycerine is made by the 
nitrification of glycerol in a mixture 
of one part of nitric acid and two 
parts of sulphuric acid at a low 
temperature. The two acids are 
mixed and placed in a tank into 
which glycerol is sprayed. Tempera- 
ture of the ingredients is kept below 
75° F. and the resultant washing is 
at about 50° F. 

Crystallization of ammonium ni- 
trate is effected simply by cooling 
without the danger of decomposition 
or explosion at higher temperatures. 
Rapid cooling and drying at low 
temperatures prevent caking of am- 
monium nitrate crystals. 

Fuse loading plants use cool ‘air 
to dry black powder and permit 
proper blending in manufacture. A 
high humidity is necessary to prevent 
explosions from static electricity. 

Dinitroglycol, which is used in 
making explosives, is stored under 
low temperatures to prevent de- 
terioration. 

For maintaining the quality of 
powder during experiments, low tem- 
perature rooms are used on proving 
grounds. Powder magazines employ 
refrigeration to some extent. 


Refrigerative Therapy 
Finds Increased Use 


In Medical Circles 


Commercial refrigeration is not 
only indispensable to the every-day 
operation of every hospital today 
but has made possible experimental 
and research work that already is 
of incalculable benefit to mankind. 

The turn to mechanical refrigera- 
tion by medical scientists in the 
last few years is one of the mile- 
stones in the increasingly effective 
battle against disease and death. 
And the future possibilities and 
probabilities are limitless. 

The most baffling disease—cancer 
—is being retarded. 

The most terrible habit—drug 
addiction—is being cured in a few 
days. 

Insanity—an affliction for centuries 
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which has shown a horrifying in- 
crease in this century—is being 
overcome. 

The “human refrigeration” treat- 
ment of cancer has been found 
effective in at least one fundamental 
respect—relief of pain. Of 100 cases 
reported by one physician who is 
among the leaders in the research, 
human refrigeration relieved pain in 
all but two cases. 

It is possible to reduce the tem- 
perature to 82°, without ill effects. 
No patient has taken cold or pneu- 
monia. Cancer cells cooled to 90° 
or lower will continue to live but 
will not grow. 

With a new method of induced 
hibernation, hopeless drug addicts 
are being cured. 

Treatment of disease by refrig- 
eration is being extended to other 
ailments, particularly tuberculosis, 
where tissues heal while malignant 
germ life is dormant, and insanity. 

Popularly called “frozen sleep,” 
the treatment for insanity consist in 
lowering the victim’s body tempera- 
ture from 5° to 10° below normal 
for a number of hours, but the 
patient is neither “frozen” or 
“asleep.” The body does not freeze 
and the patient sleeps and wakes 
much the same as a normal person. 

Emergency’ blood _ transfusions, 
which save many persons’ lives in 
the face of death, are made possible 
immediately by commercial refrig- 
eration. 

In “blood bank” refrigerators, 
samples of the four types of human 
blood are kept on hand at an exact 
temperature so that they are always 
ready for transfusion. The blood 
must be kept at a temperature that 
does not vary %°. 

One of the newer uses of refrig- 
eration is in surgery in cases where 
the patient’s condition will not permit 
the use of an anaesthetic. In such 
cases the arm or leg is frozen to 
deaden the pain during amputation. 

Vaccines, arsenicals, serums, and 
other medicinal products are stored 
at constant temperatures under com- 
mercial refrigeration in hospitals. 

Laboratories maintain cold storage 
rooms which are in reality oversize 
“medicine chests.” Refrigeration not 
only maintains a constant tempera- 
ture to assure that products will be 
kept in their most effective condi- 
tion but also prevents excessive 
moisture penetration. : 

In the development of X-ray Plc 
tures, medical “photographers” lean 
heavily upon refrigeration. 

Less striking than the medical 
uses of refrigeration outlined in the 
preceding paragraphs but affecting 
the welfare of every hospital patient 
is the use of commercial refriget 
tion in preserving hospital food. 
The greatest attention must be paid 
to the food of hospital patients as it 
is generally one of the factors col 
sidered in their treatment. 

Perishable food such as meats and 
fruits and vegetables must be ke? 
at the proper temperatures, and 
often special diets are ordere« which 
must be kept at specified t« mpera- 


tures. Ice cream and milk cabine® 
quick-freezing cabinets, and ice cu 7 
makers are other examples of ©o™ 

als in 


mercial refrigeration in hospit 
addition to the standard reach-in Te 
frigerators and walk-in coolers which 
preserve the standard items of f00% 
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facturers of other dairy products 
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| Milk and milk products are processed by 13,549 dairies, 


6,736 ice cream manufacturers, and 11,693 manu- 


MARKET ° 


A quarter of a million workers are employed in 
processing and delivering dairy products 


HOW THE U. S. MILK SUPPLY IS USED 
(1937—1939 AVERAGE) 


Millions of 
Quarts 
FLUID MILK AND CREAM FOR 
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EE ee eC eT ee Te eee 3,184 OR 6.3% 
CANNED MILK, DRY MILK, ETC. ........... 2,366 OR 4.7% 
RAK USED ON FARMS ..... cece cccceeres 5,941 OR 11.7% 
FED TO STOCK ON FARMS ............... 1,346 OR 2.6% 
36: cehacade bons ket eeedtetus 4,683 OR 9.2% 
MISCELLANEOUS USES ................00.; 476 OR 0.9% 
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Quick Frozen Foods Gain 
Place By Supplying U. S. 


People With 


Quick-frozen food has been char- 
acterized as the food industry’s solu- 
tion to the problem of preserving 
food in a fresh state and delivering 
it to the consumer the year around, 
at a reasonable cost, packaged, and 
prepared ready for use. 

From the commercial standpoint, 
frozen food can be divided into the 
following three general classes: 

1. Quick-frozen, or carton pack, 
for institutional and retail distribu- 
tion—fruits, vegetables, meats, poul- 
try, fish, and other seafoods pre- 
pared ready for cooking or serving, 
packaged at the factory, transported 
and stored at approximately 0° F., 
and delivered in frozen form and 
in the original package to the in- 
stitutional or retail consumer. 

2. Cold-pack, or frozen-bulk-pack, 
for processors-—fruits frozen and 
packed in large containers (450-lb. 
barrels down to and including 30-lb. 
tins, boxes, lugs, and cartons) mainly 
for the preserves, ice cream, and 
baked goods industries. 

3. Cold-storage, or frozen-storage 
—meats, poultry, and seafood which 
have been frozen for transportation 
and storage only, which are not nec- 
essarily prepared and _ packaged 
ready for use, and which are usually 
sold to the consumer thawed and as 
fresh products. 

Most reliable estimates obtainable, 
however, place the total quick-frozen 
pack as follows: 1937—145 million 
Ibs.; 1938—-250 million lbs.; 1939— 
350 million lbs. Frozen food produc- 
tion curves have continued their 
upward trend since that time, but 
no reasonably accurate figures are 
as yet available. 

The packer of frozen fruits and 
vegetables has three general outlets 
for his products: processors who 
use the frozen products for convert- 
ing into other food forms; institu- 
tions; and the retail trade. 

Processors constitute the most 
important of these outlets from a 
quantity standpoint, but the bulk of 
the production is taken by com- 
paratively few buyers who purchase 
in large quantities and whose con- 
sumption varies with the demand for 
their product. 

The prospective institutional and 
retail markets are equal to the 
present consumption of fresh, canned, 
and other prccessed foods. 

Five general types of quick- 
freezing systems are now in general 
use. As in other heat-transfer proc- 
esses, all of these methods are based 
on the principle of radiation, ccn- 
duction, or convection. 


Better Food 


The five freezing methods men- 
tioned are as follows: 

1. Still air. The product, either 
packaged or loose, is placed in low 
temperature rooms in trays which 
are stacked with spaces between 
them. 

2. Forced air circulation. Tunnels 
or cabinet freezers through which 
cold air blasts are forced are em- 
ployed for freezing. 

38. Contact. The product, either 
packaged or loose in trays, is 
placed in direct contact with re- 
frigerated surfaces. 

4. Spray. Packaged or _ loose 
products are passed through a re- 
frigerated liquid spray. 

5. Immersion. Product, either 
loose or packaged in sealed tin cans, 
is submerged in a liquid. 

Normal channel of distribution of 
frozen foods is from packer to 
wholesaler to retailer to consumer. 

The packer freezes the food prod- 
ucts and then stores them until they 
are shipped to the wholesalers. The 
wholesalers, in turn, store the foods 
either in refrigerated warehouses of 
their own or in public cold storage 
warehouses until they are delivered 
to the retailer. The retailer stores 
the foods in low temperature cabi- 
nets of one type or another until 
they are sold to the ultimate con- 
sumer, who either uses them within 
a few hours or places them in the 
low temperature compartment of the 
household refrigerator, or—if the 
family uses large quantities of 
frozen food—perhaps in a _ special 
low temperature unit designed exclu- 
sively for home storage of frozen 
foods. 

Food authorities seem generally 
avreed that in regard to nutritive 
value frozen foods excel canned 
foods and compare favorably with 
fresh foods in many instances. 

Vitamin C, which according to Dr. 
Faith Fenton of Cornell University, 
“May well be taken as a criterion 


‘of quality and nutritive value of 


vegetables,” also is retained to a 
very great degree in frozen foods. 

Says Dr. Fenton, “If it [vitamin 
C] is retained, so also are other 
attributes known as_ quality—that 
is, color, aroma, flavor, texture, and 
nutrients. It cannot be stored in 
the body, so it must be furnished 
each day and perhaps each meal. 

“In one of our studies, we analyzed 
fresh and quick-frozen peas, and 
cooked fresh and cooked frozen peas. 
The vitamin C content per given 
weight of the cooked fresh and 
cooked frozen peas was practically 
the same.” 


Restaurants Will Have an 


Increasing Need For This 


| 


A’ restaurant chef selects some quick-frozen foods from the special 


low temperature compartment of a restaurant refrigerator. 


Institutions 


and restaurants are big users of frozen foods, and special low temperature 


equipment has been devised to hold such products until they are used. 
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(1) The chill room, where carcasses 
are hung to lose their animal heat. 
(2) Processing room, where plant 
butcher cuts meat into the desired 
cuts for the renter. Note equipment, 
sink, and freezer room door. (3) The 
locker room, where the patrons’ food 


es 


Five Divisions of a Refrigerated Locker Storage Plant 


is stored. “Cold plates” which supply 
refrigeration are shown near the ceil- 
ing. (4) The freezer room, which is 
held at temperatures below zero. The 
individually wrapped packages are 
laid upon shelves (in this case made 
of cooling coils) where they are 


frozen solid. This quick-freezing 
process is the secret of retaining 
vitamin content, moisture, taste, and 
tenderness of meats. (5) Mechanical 
refrigeration units which furnish the 
cold effect in the various rooms of 
the locker plant. 


Importance of the use of frozen 
food during wartime conditions and 
periods of national defense was 
brought out sharply by A. E. 
Stevens, vice president of Birds Eye 
Frosted Foods Sales Corp., in an 
address before the second annual 
conference of the Institute of Food 
Technologists. 


“Great Britain’s defense, up to 
now, has been possible largely be- 
cause it preserved and_ retained 
foods,” Mr. Stevens declared. Em- 
phasizing Britain’s foresight in en- 
larging storage facilities for vast 
quantities of quick-frozen foods, Mr. 
Stevens explained that three years 
ago Britain had virtually no storage 
space capable of holding 0° F. tem- 
peratures, but today has 50 such 
warehouses, 10 of them government 
owned, and is daily speeding the 
construction of more warehouses. 

One of the ways in which quick- 
frozen foods may become a factor 
in the present emergency existing in 
the United States, Mr. Stevens 
pointed out, is through the fact that 
these foods require less transporta- 
tion facilities and less storage space 
then the so-called fresh foods. 

‘This is important,” he asserted, 
“as ‘storage space near terminals 
diminishes daily and transportation 
priorities become likely. One car- 
load of quick-frozen peas is equal to 
10 carloads of fresh peas in the pods. 
A carload of unshelled peas contains 
about 6,600 lbs. of edible peas— 
there are over 60,000 lbs. of edible 
peas in a carload of the quick- 
frozen variety. 


“This means that one carload of 
quick-frozen peas frees about nine 
other railroad cars for some other 
use, an important consideration 
when and if transportation priorities 
are enforced.” 


Recognition of the value of quick- 
frozen foods by the U. S. Army is 
contained in the fact that frozen 
beef was successfully used to feed 
the 65,000 troops which engaged in 
the recent field maneuvers in 
Tennessee. 


For use in this test, all bones were 
removed from the meat, and the 
meat was frozen at temperatures 
ranging from —30 to —40° F. 
Delivered under refrigeration, the 
meat took 24 hours to thaw. 

A saving of 60% in storage space 
was one aim achieved, and it also 
was found that the meat, delivered, 
was cheaper by approximately one 
cent per pound than under other 
methods. 
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Refrigerated Locker Plants Offer 
Decentralized Storage Facilities 


One of the fastest growing indus- 
tries in America today—-and one 
which is in a position to assume a 
vital role in the nation’s defense 
effort—is that of frozen food locker 
storage. 


Today there are approximately 
4,000 frozen food locker’ storage 
plants operating in the United 
States. 


The installations have exerted a 
vast influence on the eating habits 
and privileges of rural and city 
folk throughout the country. They 
have raised the standard of living 
for thousands. 


In general, the locker plant system 
of food processing and distribution, 
if properly organized and well oper- 
ated, may be beneficial to its patrons 
chiefly in two ways: first, it may 
encourage greater production and 
use of home-grown foodstuffs, which 
in turn should improve and stabilize 
the diets of these families, par- 
ticularly in periods of depression; 
second, it may lower the cost of 
distribution and hence increase the 
consumption of some foods. 


What is frozen food locker stor- 
age? 

Original purpose of the refrig- 
erated food locker storage plant was 
to provide freezer-storage facilities 
for the storage of food products in 
rural areas, and to provide pre- 
cooling and processing service for 
meats farm-killed or killed at a 
slaughterhouse connected with the 
plant. 


Many other items besides meat are 
now being stored—fruits, vegetables, 
butter, eggs, etc. There has been 
considerable effort made to use re- 
frigerated locker storages to boost 
the distribution of commercially 
packed quick-frozen foods. 


Refrigerated space in the average 
frozen food locker storage plant 
consists of a chill room held at 
32 to 40° F., an aging room held at 
about 34° F., a quick-freeze room 
held at —10 to 0° F. (depending 
upon the type of refrigeration used), 
and a locker room held at 0 to 10° F. 

In the normal course of procedure, 
freshly slaughtered meat put through 
the locker plant goes first to the 
chill room for removal of body heat, 


and then to the aging room, where 
it is hung for a while to improve 
its tenderness and flavor. After 
being taken from the aging room, 
tne meat is cut up according to the 
patron’s directions, wrapped, and 
transferred to the quick-freeze room, 
where it is-frozen. The frozen pack- 
ages of meat are then placed in the 
patron’s locker. 


Fruits and vegetables are processed 
in a variety of ways, depending upon 
the type of product and the taste 
of the patron, and are then quick- 
frozen and stored in the locker just 
as is the meat. 


The locker operators derive income 
from the food processing charges and 
from any brokerage business or 
retail sales activity they may con- 
duct, as well as from rental of the 
lockers themselves. Patrons benefit 
from fresh food in or out of season 
at money-saving prices. 

Role of locker plants in the 
defense program could be four-fold, 
according to a program drawn up 
by the locker industry for presenta- 
tion to the National Defense Council: 

1. Prevention of inferior stand- 
ards of living in the event of war 
or emergency, due to a lack of 
accepted peace-time rations. 

2. Prevention of “profiteering” ¢ur- 
ing such emergencies. 

3. Maintenance of the nation’s 
morale by maintenance of the no! mal 
food level and dietary balance. With 
sufficient storage facilities, ‘{ 1 
pointed out, there would be aa 
necessity for “meatless days, ‘0° 
example, as was the case during 
1917 and 1918. The theory is that 
people denied their regular oraise 
juice each morning might set 
grouchy and lose their figh'!ns 
spirit along with their vitamins. 

4. Wide location and quick avail- 
ability of food, in the event of 
invasion. 

Because an estimated 70% of ‘he 
existing locker plants can triple 
their present capacity without 3&1) 


change in present equipment, locker 
industry leaders are suggesting that 
these plants be granted government 
subsidies in the form of rental su@t 


antees to cover cost of constructing 
additional storage space. 
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Maw Nema Sales of All Commercial Machines Tops 35,000 Units 


The following report of commercial Baker Ice Machine Co., Inc., Brunner Norge Div. Borg-Warner Corp., Servel, 
refrigerating equipment sales for May, Mfg. Co., Carrier Corp., Crosley Corp., Inc., Universal Cooler Corp. (out as of 
1941 was made to the Commercial Frigidaire Div. General Motors Corp., March 31, 1941), Vilter Mfg. Co., Westing- 
Refrigeration Section of the National General Electric Co., Gibson Electric house Electric & Mfg. Co., and York 
Electrical Manufacturers Association Refrigerator Co., Kelvinator Div. Nash- Ice Machinery Corp. 

(Nema) by the following 15 companies: Kelvinator Corp., Merchant & Evans Co., 
—_ Domestic Canadian Other Foreign Total World 
SALES FOR MAY, 1941 Quantity Value Quantity Value Quantity Value Quantity Value 

1. Bottle Water Coolers—Complete................-. 819 $ 60,380 aeaee Pia $1 § #2217 850 $ 62,597 
2. Pressure Water Coolers—Complete.............. 5,492 573,221 19 $ 1,754 17 8,213 5,588 583,188 
3. Water Coolers—Low Side Only.................-- 131 6,988 1 60 2 93 134 7,141 
4, Ice Cream Cabinets—Complete.................+.- 6,944 1,067,556 549 95,382 54 8,131 7,547 1,171,069 
5. Ice Cream Holding Cabinets Only (Remote)..... 304 46,914 6 1,230 2 304 312 48,448 
6. Bottle Beverage Coolers—Complete.............. 10,752 985,978 71 6,492 111 14,480 10,934 1,006,950 
7. Beverage Coolers (No High Sides)............... 18 2,395 steshe Saree 1 43 19 2,438 
B. Mille COGlerPS—COMmplete «onc cic ccs creiwssssvcces 3 301 ; epee 3 301 
9. Milk Cooling Cabinets (No High Sides).......... 5% eRe ie ree 
10. Commercial Evaporators—Not Reported Above 

(Including Cold Diffusers, Brine, and Other 

Spray E-vaporators, Etc.)..........scsccccssccess 2,132 128,767 566 21,701 486 27,827 3,184 178,295 
ii. Condensing Units Lees Than % Bp.... 0.65.00 2,940 145,303 191 8,732 354 16,942 3,485 170,977 
49. Condensing Unite—% Fip........ 22... .cesecseces 3,483 217,823 94 5,933 236 15,182 3,813 238,938 
1D. COMGGREIOE WONG — Hh FAO eces ese ee eee cas 2,462 209,614 94 8,163 148 12,628 2,704 230,405 
14, CONGORBINE UNNIS—% TAP. i ines s ce ieee ccacecs 1,198 132,723 54 6,014 82 8,813 1,334 147,550 
15, Commoner CRE) Baie soc esc ce ce cesses eiivwes 662 90,874 32 4,407 71 9,666 765 104,947 
16. Condensing Units—1% Hp...................0005- 330 57,711 15 2,676 82 13,800 427 74,187 
ST, COMMONERS WHS —S TID i. oo oii cece cccetcccses 178 36,726 8 1,664 39 7,618 225 46,008 
SA. Cre, Bois oc eee cece ctcs saesase 120 31,697 3 588 44 8,965 167 41,250 
00, ComeBemme. UNil8——6 Tiki ss. cee ic sesesssecesess 75 31,187 5 1,826 8 3,108 88 36,121 
o. Condenaing Unite—T% BIDp........ccsssesscccscess 17 12,438 3 1,837 ° 20 14,275 
mi. Condensing Unite—10 Epi... .s...cccssccsccessece 13* 11,090* sf 594 14 11,684 
@. COnGGREING UNIE—15 FID... ... cs csecsicccrccecese 2 7,513 eapypcs 12 7,513 
SO CORMORIIEE ORI — 20 FID e ios icc ecesesasmeganse 9 9,427 : 1,752 10 11,179 
9. Condensing Unite—25 Pip... ....6.ccssscscscscsecs bl 2,107* er 1 2,107 
a Condensing Unite—O0 TED... ..... 20s ccecsccccessces 15 26,700 15 26,700 
6. Condensing Unite—f0 TAD... .2... 2 ciscecccceseceecs 3 4,802 3 4,802 
OT. COMGOHMINE WRITE —B0 FID io oc ees e cs resccsovens ee eee we ee 
28. Total—All Condensing Units (11 to 27)........... 11,518 _ 1,027,735 496 40,003 1,069 100,905 13,083 1,168,643 
29a. Condensers—Sold Separately 

Shen me We CF Nel BH PUGS: 006s cs sececsveses 4 548 étage 4 548 
OO: TAVEDOTEEICD TUNG: b555 55652 ea sw erie cians ees 1 270 Tr . 625 2 895 
30. Total—All Commercial Refrigeration............ ..-- $3,901,053 $166,622 $162,838 .-++ $4,280,518 


*Includes sales and credits. 


‘Serviceman’s Notebook’ Table on Heat Loads 


In Water Cooling Systems Is Explained 


Calle Dr. Jose C. Barbosa No. 7 
San Juan, Puerto Rico 
Editor: 

Referring to page 10 of your 
number dated June 4th, and particu- 
larly to the heading “The Service 
Man’s Notebook” by Henry Kronke, 
I would like to have an explanation 
of the table shown under above 
heading. 

I understand that to reduce the 
temperature of one gallon of water 
40° F. we will require 341.9 B.t.u./hr. 
while according to the table we will 
only require 408.7 B.t.u./hr. to reduce 
the temperature of 9 gallons 40° F. 

It is possible that I have not 
interpreted the table correctly and I 


would like to be enlightened on the 
subject. 
CARLOS R. ROSSI 

Answer: In the body of the table 
is shown the result of 8.34 multiplied 
by 1 to 99. In the first horizontal 
column 8.34 is multiplied by 0-1-2-3- 
4-5-6-7-8-9, in the second column by 
10-11-12-13-14-15-16-17-18-19. In 
other words, the round figures 0-90 
in the first vertical row are comple- 
mented by the figures 0-9 in the top 
horizontal row, so that the result for 
any number from 1-99 may be found. 

In the heading over the table the 
term “Degree-Gallon” is used, by 
which is meant the degree Fahren- 
heit temperature reduction multiplied 


by the number of gallons of water. 
It makes no difference in the result 
whether we want to cool five gallons 
15° F. or 15 gallons 5° F. or 75 
gallons 1° F. or one gallon 75° F., 
the result will be the same as for 
75 degree-gallons, which is found in 
the table by going horizontally from 
70 to under the 5 on top of the table, 
giving us 625.5 B.t.u. If we want 
to cool 50 gallons 15° F. we have 
750 degree-gallons and can still use 
the table by moving the decimal 
point, thus 6,255.0 B.t.u. 

The figure 408.7, which you ques- 
tion, does not represent the B.t.u. 
required to cool nine gallons 40° F., 
but 49 degree-gallons, or to be more 
specific, seven gallons cooled 7° F. 
or one gallon cooled 49° F. or 49 
gallons cooled 1° F. 

We want to mention that the time 
element B.t.u. per hr., which you use 
is intentionally omitted. 


_ TO SIMPLIFY OPERATION AND INCREASE EFFICIENCY! — 


Z70¢ FRIGIDAIRE 
“suit CONTROLS 


..-For Walk-In Coolers and Display Cases 


The Frigidaire Summer-Winter Cold Control is easily operated 
by the store owner or manager. It is adaptable to installations 
having gravity or forced air evaporators. A two-way control of 


fixture conditions is provided: 


FIRST: 
meet load conditions. 


The temperature may be regulated exactly as desired to 


The switch-over from summer to winter or winter to 
summer operation is made without a service call! Unit 
automatically defrosted in summer. Irregularity in oper- 
ation of condensing unit is corrected in winter. Greatly 
reduces sliming of meats! Temperature accurately main- 
tained within small range at all times. 


SUMMER-WINTER COLD CONTROL 


Temperature Range 34° to 42° F. 


ee 


SIMPLE TO OPERATE! complete in. 


structions for operation appear on the nameplate. 


Normal Range: 


Minimum Differential 
Obtainable: . 


. . Of, + 4° On, +18° F. 
Coldest Obtainable: . Off, -14°; On, + 2° F. 
Warmest Obtainable: Off, +20°; On, +32° F. 


8%° to 8%° F. | = 


UNIVERSAL ICE CREAM SWITCH |i] iam ---For Ice Cream Cabinets 


; The Frigidaire Universal Ice Cream Switch 

. is called “Universal” because it may be 

adapted to the great majority of ice cream 

cabinets of a// makes now in use. This means 

: you can reduce your inventory of ice cream 

: cabinet switches to one style and make for 

: all practical purposes! Delivered to you ready 

for installation—complete with all neces- 

sary mounting parts and full instructions for 
installation and operation. 


Write or phone your Frigidaire Distributor 


for Complete Information 


Re-Tinning of Refrigerator Shelves Is Found 
Generally Cheaper When Done Outside 


Unless the volume of work is on 
a really large scale, rebuilders of 
household electric refrigerators gen- 
erally figure that it is cheaper to 
have electric refrigerator shelves re- 
tinned outside their plant than to 
set up their own re-tinning opera- 
tion. 

In the re-tinning operation there 
are three baths necessary. These 
baths must be large enough to permit 
dipping of the largest sized refrig- 
erator shelf. 

The first bath contains a solution 
of muriatic acid for the purpose of 
removing dirt and dust from the 
shelves. The shelves are then rinsed 
in cold water and dipped in a bath 


of hot tin. They are then dipped in 
another bath of tin, the surface of 
which is covered by a thin layer of 
palm oil. Purpose of this bath is 
to smooth out the tin. 

Estimated costs for a plant doing 
about 3,000 lbs. of re-tinning monthly 
is said to be between $1,500 and 
$2,000. 

One large household electric re- 
frigerator rebuilding plant gets its 
re-tinning done at a local plant at a 
price ranging between 8 cents and 
10 cents per pound. This plant’s 
requirements are abount 5,000 lbs. a 
month (a refrigerator shelf weighs 
around 3 lbs. and thus will cost about 
30 cents for the re-tinning). 


Claims Water Conditioner 
Will Clean Clogging 
Condenser System 


PITTSBURGH—Recirculated con- 
denser cooling systems can be quickly 
freed of algae growth, rust, scale, 


and corrosion by use of its new 
water conditioner, claims Water 
Treatment Co. of America. Known 


as “Baerite 21-A,” the conditioner 
is an organic formula which becomes 
active only in the presence of the 
offending factors, without affecting 
pumps, gaskets, or packing, it is 
said. 

The conditioning agent is a highly 
concentrated liquid which is placed 


in cooling systems at‘the ratio of 
1 gallon to 12,500 gallons of water. 
The manufacturer supplies a testing 
kit and testing solutions to deter- 
mine requirements for proper con- 
ditioning of the water. 

A special formula has proved suc- 
cessful, the company claims, in 
cleansing and stopping corrosion 
brine systems using sodium, calcium, 
and magnesium brine. 


“‘Stuckert Equipment Co.’ 


Is Firm’s New Name 


LOUISVILLE, Ky. — To _ better 
identify himself with his refrigera- 
tion business, A. E. Stuckert has 
changed the name Louisville Refrig- 
eration Co. to that of Stuckert 
Equipment Co. 
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KineTic’s 

FREON-12° 
via 

VIRGINIA 


*ees.U $e 


The historic battle between the first 


ironclad warships—the Monitor and the 
Merrimac—revolutionized naval construc- 
tion throughout the world. 


VIRGINIA—a name that 


You look out of our office windows and 
see the very spot where over seventy years 
ago the Monitor and Merrimac fought it 
out in Hampton Roads. 


It’s a far cry from the original single re- 
volving gun turret of the Monitor, called 
“‘A Cheese Box on a Raft’’—to the huge gun 
turrets of Uncle Sam’s newest battleships. 

A far cry, too, from the first Virginia 
Smelting Company operation in 1899 to the 
great “‘Virginia’’ plant of today which pro- 
duces specialized refrigerants for almost 
every type of cooling application. 


EXTRA DRY ESOTOO - Methylene Chloride - V-METH-L 


VIRGINIA SMELTING CO. 


ee Located at tidewater ae | 
WEST NORFOLK, VIRGINIA ester 
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THE BUYER'S GUIDE 


WE'LL SHOW YOU 
WHAT SERVICE MEANS 


ON EVERY TYPE 


AIR CONDITIONING 
Ann REFRIGERATION 


SUPPLIES AND EQUIPMENT 


THE HARRY ALTER CO. oiitioctenn — dereo 


1728 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS — — ~CLEVELA 
3 CHICAGO BRANCHES, NORTH, WEST, SOUTH | ST. LOU 


WRITE FOR 
CATALOG ON 
YOUR LETTERHEAD 


NEW YORK DETR 


ieee 
AMAICA 


TWO TEMPERATURE 


SNAP-ACTION VALVE 


by Cinco 


A marvelous precision valve designed for 
systems with more than one coil, operated 
from the same compressor. Any variety of 
units such as ice cream cabinets, soda 
fountains, back bars, water coolers, candy 
counters, beer coils, storage rooms, etc., may 
be connected to a single compressor unit by 
the use of Aminco Two Temperature Valve. 


Adjustable from 20” of vacuum to 63 pounds pressure. Differential 
7 Ibs. min. to 29 Ibs. max. May be used with any refrigerant except 
ammonia. For flooded as well as dry gas types or any combination 
of either. Free from bellows strain. 


Send for Bulletin No. 17 


AMERICAN INJECTOR COMPANY 


1481 Fourteenth Avenue DETROIT, MICHIGAN 


Pacific Coast: Van D. Clothier, 1015 E. 16th, Los Angeles, Calif. 
Export: Borg-Warner International Corp., 310 S. Michigan Ave., Chicago, Il. 


For VALUE 
For SALES 
For PROFIT 


* Just as the Vegetaire 
(exclusive with Sherer) 
builds profits in the pro- 
duce department, so will 
it build sales and profits 
for you. - And the 
Vegetaire is only one 
item in a complete line 
of Sherer refrigerator 
display and storage 
equipment! Write for 
franchise details. 


DOME COOLERS 
EXPANSION VALVES 


Here’s How To Design a System 
For Proper Cooling of Beer 


SUCTION LINE 


— 


—~— 25’ 
Fig. 1—Location of dome type cooling units in beer storage refrigerator 
is shown in this diagram. 


* * #* 


Editor’s Note: This is one of 
a series of articles discussing 
methods of estimating load re- 
quirements, selecting equipment, 
and making the proper kind of 
an installation for specific types 
of commercial refrigeration in- 
stallations. Sam Moncher, author 
of these articles, is a refrigeration 
engineer who has done consider- 
able work in estimating for 
commercial installations. 


By Sam Moncher 


Most important sales item for a 
bar and grill is draft beer, the 
proper dispensing of which is an 
exact science. The amount of beer 
which goes to waste because of 
improper dispensing equipment is 
20-30% of the total brewery ship- 
ments. 

While the maintenance of proper 
temperatures is but one of the factors 
which makes for efficient beer dis- 
pensing, the design of the complete 
system usually falls into the hands 
of the refrigerating engineer. 

The actual spoilage of beer due 
to fermentation is not difficult to 
overcome, inasmuch as draft beer 
will keep well at temperatures below 
50°. What is a problem, however, 


i 
-— 


thereby requiring the use of a pipe 
line between the two. The ideal beer 
dispensing system is one in which 
the beer temperature remains con- 
stant from the time it leaves the 
keg until it leaves the tap. This 
involves a method of refrigerating 
the beer lines, and forms the basis 
of many patented beer dispensing 
systems which utilize any of the 
following methods: 

(1) Direct expansion of refrigerant 

(2) Circulation of cold water 

(3) Circulation of cold air. 

The installation which we _ shall 
discuss, however, will be of the type 
where no attempt is made to refrig- 
erate the beer in the lines between 
the keg and dispenser. The lines 
will be insulated to minimize tem- 
perature rise, and the beer will be 
precooled to 45° in the basement 
precooler. Thus the dispensing unit 
will be charged with the task of 
cooling the beer from a_ possible 
maximum of 47° to the desired 
dispensing temperature of 40°-42°. 

In addition to a precooler, and 
refrigerated dispenser, an ice cube 
maker and refrigerator for bottled 
beverages are useful in installations 
of this type. For convenience, the 


Survey Sheet For Bar & Grill Refrigeration 


BACK BAR containing 


PRODUCT LOAD 15 wood half-kegs 
PER 24 HOURS - arriving at 55° 


PEAK LOAD 
PER HOUR 


PRECOOLER DISPENSER ICE CUBE MAKER 
OUTSIDE 
DIMENSIONS 25’ x 6’ x 8’ £1 = 70" Cz7 27 
INSULATION 3” Palco Bark 2’ corkboard 3” corkboard 
MAXIMUM 
AMBIENT 
TEMPERATURE 80° 85° 85° 
REFRIGERATOR 
TEMPERATURE 45° 33° 40° 


100 lbs. of ice cubes 
made from water at 70° 


50 gal. beer at 47° 
2 gal. water at 70° 


is the tendency of beer to foam or 
be flat when not drawn at the 
proper pressure, which for American 
beers is the pressure necessary to 
maintain a solubility of 2.5 volumes 
of carbon dioxide per volume of beer. 

American tastes also dictate that 
beer be served at a temperature of 
about 40°, wherefore, disregarding 
heat gains and pressure drop in beer 
lines, a pressure of approximately 
12 lbs. will have to be maintained at 
all times in a keg kept at 40°. As 
the temperature rises, the solubility 
of the carbon dioxide in beer de- 
creases, and the pressure must be 
raised to offset this. 

In beer dispensing establishments 
of the larger size, the stock of beer 
kegs is of necessity located at some 


distance from the dispensing unit, 


You can certainly do it—with Ranco 
Type O! Take Ice Cream Cabinets, for 
example. This remarkable new Commer- 
cial Control has the special features the 
ice cream trade has always wanted. 
Outstanding user convenience! Ask your 
Ranco jobber. 


RANCO Inc. Columbus, Ohio, U.S.A. 
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GET THE CREAM OF THE 
CONTROL BUSINESS). 


¥ 
LPE RB contro, 


Rance ee 


2 
. COLUMBUS. © 


ICE CREAM CABINET CONTROL 


Bs ees SS Eg Ce a Re ee 


Load Calculations 


A. HEAT GAIN OF PRECOOLER 


796 sq. ft. 
840 cu. ft. 


Total outside surface — 
Cubical content — 


B.t.u./24 

hrs. 
Insulation loss — 796 x .09 x 35 x 24 — 60,200 
Usage loss — 840x1.1x 24— 22,200 


(see Table 1) 
Product load 

(containers) — 15x 65x .5x10— 
Product load 

(contents) — 15x16x8x.9x10— 


4,900 
17,300 


Total load — 


Hourly load based on 16 hr. 
operation — 6,600 B.t.u./hr. 


104,600 


B. HEAT GAIN OF DISPENSER 
UNDER PEAK CONDITIONS 


Outside surface — 


58 sq. ft. 
Cubical content — ; 


8 cu. ft. 


B.t. 
loss = 58 x .11x 53 — 340 
Infiltration loss — 8x10 — 80 
Product load (beer) = 50x8x.9x 7 — 2,500 
Product load (water) —2x8x30— 480 


Insulation 


Total load (peak) — 3,320 


C. HEAT GAIN OF BACK-BAR 
INCLUDING ICE CUBE MAKER 


Outside surface — 90 sq. ft. 
Cubical content — 25 7 ft. 
B.t.u./24 
hrs. 
Insulation loss = 90 x .09 x 45 x 24 — 8,800 
Usage loss = 25x8x24— 4,800 
(see Table 2) 
Product load (ice cubes) — 
(sensible heat) 100x 38 — 3,800 
(latent heat) 100x144 — 14,400 
Allowance for other products — 5,000 
Total load — 36,800 
Hourly load based on 16 hr. 
operation = 2,300 B.t.u./hr. 
totam © 2 a 


bottled beverage refrigerator js 
usually located in back of the bar, 
with the ice cube maker installed 
in it. 


LOW SIDE EQUIPMENT 
FOR PRECOOLER 


Forced air units are very suitable 
for beer precooling because of the 
rapid rate of heat transfer which 
they provide. For the precooler 
under consideration, “Dome” type 


ceiling units are particularly adapt- 
able for they occupy no usable wal] 


(Concluded on Page 25, Column 1) 


“HAVE CLARAGE 
MAKE THEM!” 


Every year we shi 
to builders of air 
at units thousands upon thou- 
sands of Clarage Blower Wheels and 
Assemblies. 

This smaller equipment is designed with 
the same skill characteristic of the larger 
Clarage apparatus—just as carefully fab- 
— and tested. 

we have sizes to meet ALL RE- 
QUIREMENTS with slow s speedo operation 
insuring SILENT PERFOR 


May we have your next inquiry? 


CLARAGE FAN COMPANY 


KALAMAZOO, MICHIGAN 
Sales Offices in All Principal Cities 


Mills Condensing Units 
By Mills Novelty Company 
4100 Fullerton Ave., Chicago, Ill. 


Ka KK Kaa aK 


Refrigeration Tubes 


Catalog promptly on request. run é 
Manufacturing Co., Utica, N. Y., Us Sis 


FOR YEARS THE SYMBOL OF Quality 
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Fig. 3 - Hook-up of Air & Beer Lines To Barrels 


Table 1 - Usage Factors For 


Fig. 2 - How Beer Dispenser Is Connected 


ed 
-( 0 BEER COILS 
AIR COMPRESSOR Bar Pre olers WATER COIL 
EXPANSION COIL TAT BULB 
Empirical usage factors for beer pre- ene SOLENOID 
prangee -r bod ge Ded _— AGITATORS EXPANSION VALVE“ 7 
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Table 2. Usage Factors For BEER TAPS tect 
7 CURRENT SUPPLY 
Refrigerated Back-Bars * < 


This drawing diagrams the hook-up of both air lines and beer lines 
between the beer barrels and the dispenser. 


Suggested Design 


the basket type, constructed of 
5g-inch copper tubing is to be used 
to provide the necessary cooling, in 
conjunction with two air bubblers to 
agitate the water thereby increasing 
the effectiveness of the coil. 


Empirical usage factors for back-bars, 
expressed in B.t.u. per hour per cubic 
foot of interior volume, and based on a 
temperature difference of 50°-60° between 
ambient temperature and refrigerator. 


Location of valves and thermostat bulb are diagramed in this view of 


the beer dispenser. 


Note also the beer and water coils. 


of the tap too rapidly and create an 
abnormal amount of foam. 
Fig. 3 shows the hook-up of an air 


compressed air. An individual pres- 
sure control for each keg is advis- 
able, but not necessary. Care must 


Size Factor pump to the kegs in the refrigerator, be exercised to prevent foul air or 
Cele th im, & 10.0 thereby permitting the desired pres- oil slugs from entering the beer kegs 
a, ox ee a 8.0 sure to be maintained by the use of and imparting a bad taste. 

ne NS Oke S50 scccn ese eep eens 7.5 

eB BE. cries nrscecaKicentes 7.0 


a capacity of 6,600 B.t.u. per hour at 
25° suction temperature (approxi- 
mately a %-hp. unit), while the one 
manifolded to the other two refrig- 
erators will require 5,600 B.t.u. per 
hour at 20° suction, or again approxi- 
mately a %-hp. unit. 


PRESSURE REGULATING 


THE LA CROSSE WIZARD 


For Beer System 


(Concluded from Page 24, Column 5) 
space. (See Fig. 1.) Inasmuch as 
the refrigerator is so long and 
narrow, and since units of this type 
have a maximum air throw of about 
15 feet measured across the face of 
the unit, two units will be necessary, 
each with a minimum capacity of 
3,300 B.t.u. per hour. To prevent 
drying of the wooden kegs, the tem- 
perature difference between air and 
refrigerant should not exceed 20° F. 


EQUIPMENT 


In addition to the pressure required 
to keep sufficient carbon dioxide 
dissolved in the beer, pressure is 
required to lift the beer from the 
precooler to the dispenser. Assum- 
ing a density of 61 lbs. per cu. ft. for 
beer, the pressure drop per vertical 
foot of lift will be 61 + 144 — .42 
Ibs. per sq. in. 

There is an additional pressure 
drop due to the friction of the beer 
against the walls of the pipe through 


Under these conditions each lineal 
foot of %-inch copper tubing will 
have a heat transfer capacity of 
approximately 3 B.t.u. per hour per 
degree temperature difference be- 
tween refrigerant and water. In 
order to avoid a freeze-up in the 
water coil, the temperature of the 
water bath should never fall below 
33° F. At a 20° coil temperature, 
therefore, the lineal feet of refrig- 
erant coil necessary may be calcu- 
lated as follows: 


| 


The Dry Beverage Cooler that is a WIZARD in performance and 
capacity. Adjustable dual air-flow coil insures rapid refrigeration. 
More than average bottle capacity and adjustable partitions in all 
models. These features alone bring you more value per dollar. | 
Available in 4, 6, and 8 ft. lengths, with or without bar top. oe 
Investigate at once. 


Write Department A.R.-A41 for full particulars. 


3320 én a which it flows, which is a _ useful 
LOW SIDE EQUIPMENT = eet. pressure drop, however, for it permits 
3x 13 the beer to leave the tap at a | LA CROSSE NOVELTY BOX MFG. COMPANY 


> | FOR DISPENSER 


The beer dispenser comes equipped 
with a water tank containing five 
coils of block tin tubing, wound 
spirally 50 feet to the coil (see Fig. 
2). A bare pipe refrigeration coil of 


pressure slightly above atmospheric. 


Many bartenders like to have a 
Otherwise the beer would rush out 


certain measure of control over the 
temperature of the beer they serve, © 
and this may be provided readily by 
the use of a thermostat and liquid 
line solenoid valve. (See Fig. 2.) A 


LA CROSSE, WISCONSIN 


NO SERVICEMAN CAN AFFORD 


a 


© 


* 


A Word 
about 
Deliveries 


Recently about 70% of our 
production facilities have been 
taken for Defense Work — 
Aircraft, TNT, Small Arms 
Ordnance, Bomber Assembly, 
Aircraft Engine Plants, Army 
Cantonments, Hospitals, Re- 
search and Experimental 
Laboratories—a veritable 
Roll Call. 

Last month we extended 
our explanation and apology 
for the inevitable results on 
non-defense orders. Now re- 
lief seems ahead. Despite 
many difficulties and unex- 
Pected delays our new build- 
ing is nearly completed and 
will soon give us increased 
facilities. 


OUR PROMISE: 
To the extent mandatory pri- 
Orities, restricted materials, 
and limits of human endurance 
allow, we pledge ourselves to 
render the very best service 
our experience, skill and re- 


* 


Sources will permit. 
Meanwhile, may we again 

Gsk your patience and 

forbearance. 


MARLO 


COIL COMPANY 
6135 Manchester Ave., St. Lovis, Mo. 


Manufacturers of 
HEAT TRANSFER EQUIPMENT 


* 


(en 


_* 


Ws tT ee ee | 


special thermostat calibrated from 
33° to 40° F. is available for work 
of this type, and will allow a small 
variation in beer temperature with- 
out the fear of freeze-ups. 

To prevent a reduction in the heat 
transfer between refrigerant coil and 
water bath by excessive ice forma- 
tion on the coils it is advisable to 
add sufficient anti-freeze to lower the 
freezing point of the water to about 
25° F. An anti-freeze of the Prestone 
type is recommended. 


LOW SIDE EQUIPMENT 
FOR BACK BAR 


For the back bar, a finned type 
ice cube maker gives a _ practical 
solution to the problem of ice cube 
manufacture and bottled beverage 
cooling. Two freezings per day may 
conveniently be figured on, so that 
the ice cube maker need have an ice 
capacity of only 50 pounds, plus a 
cooling capacity of 1,200 B.t.u. per 
hour with 20° refrigerant. It is 
located in the center compartment 
of the back bar, and is served by 
its own door. 


HIGH SIDE EQUIPMENT 
SELECTION 


The selection of condensing equip- 
ment for the precooler and back bar 
should be made on the basis of 16 
hour operation per day, inasmuch as 
the load is fairly constant through- 
out this period. For the dispensing 
unit, however, there is a peak load 
for about three hours, during which 
more than half the day’s beer is 
sold. The condensing unit for this 
piece of equipment, therefore, should 
be chosen to have an hourly capacity 
equal to the peak load. 


Although many arrangements of 
condensing units are possible, a very 
satisfactory set-up will result by 
using a separate compressor for the 
beer precooler which operates at a 
25° evaporator temperature, and an- 
other compressor for both the dis- 
penser and back bar which operates 
at a 20° suction temperature. The 
precooler condensing unit will need 


TO BE WITHOUT THIS — 
HOT-WEATHER PROFIT-MAKER 


Open on the Job—43 Belts at Your Finger Tips 


Compact—Durable—Easy to Handle 


Get the Dayton V-Belt Service Kit for 
“on the job” V-Belt replacement service 
and save call-backs, delays and customer 
squawks. Easy to handle, this compact, 
durable Swedish Fibre case contains an 


assortment of 43 fractional horsepower 
V-Belts at your finger tips plus a handy 
V-Belt Matchometer. Here’s the portable, 
profitable answer to “‘on the job” V-Belt 
replacements for all leading makes of 
automatic refrigerators including Frigid- 
aire, General Electric, Kelvinator, Norge, 
Westinghouse and others. Costs only 
$23.48 and pays for itself out of gas 
and oil savings. 


ASK YOUR DISTRIBUTOR FOR DETAILS OR WRITE TO 


THE DAYTON RUBBER MANUFACTURING COMPANY, DAYTON, OHIO 
WORLD’S LARGEST MAKERS OF V-BELTS 
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The 


CHICAGO 


BUSH MFG. CO. 
HARTFORD, CONN. 


Bush Line 


includes a_ wide 
~ range of sizes and 
_ types. 

catalog. 


Write for 


COMMERCIAL COOLING UNITS & 


1635 Monmouth Blvd. 


Precision built 
efficient operation 


GALE 


GALE 


CONDENSING 
UNITS 


for 


PRODUCTS 
Galesburg, Il. 


Servicing Ice Cream Cabinets and 
Other Low Temperature Equipment 


By Arch Black and Dean C. Seitz 


Editor’s Note: This is’ the 
eighth instalment of a new 
section on ice cream cabinet 
servicing in the series of articles 
which cover servicing of all types 
of low temperature refrigeration 
equipment for use in _ retail 
business. 


Service Complaints on Low 
Side Float Systems (Cont.) 


COMPLAINT No. 
frosts. 


9—Suction line 


Cause No. 1—Leaky float valve. 


If a float valve leaks, more refrig- 
erant will be allowed to enter the 
evaporator than is required. As a 
result some of this refrigerant which 
is at a low temperature will over- 
flow into the suction line causing it 
to frost. 

The correction for this trouble has 
been previously discussed under 
Complaint No. 1, cause No. 2. 


Cause No. 2—Incorrect float valve 
calibration. 


This point has been previously 


> 
ww 


IMPERIAL 
INNER 
AND OUTER 


REAMER | 


possible a ra 


tubing. 


of tool 


is self-centering. 


shell of tool. 
easy 
tubing from 


e@ A convenient new tool which makes 

oy and efficient reaming 
job on both the inside and the outside 
edges of copper, brass or aluminum 


7 is introduced from one end 
or inside reaming, and from 
the other end for outside reaming. 
The tool cuts in either direction and 
It has three hard- 
ened, hollow ground tool steel cutters. 
The cutters are protected against 
damage when not in use, by outside 
Body is knurled for 
yr Handles all sizes of 

/16" O.D. to 142" O.D. 


IMPERIAL BRASS MFG. CO. 
565 S. Racine Ave., Chicago, Il. 


IMPERIAL 


VALVES © FITTINGS © TOOLS © STHAINERS 
DEHYORATORS © CHARGING LINES © FLOATS 


No. 208-F Inner and 
Outer Reamer — 
Price, each, $1.20 


‘ 


ORDER FROM 
YOUR JOBBER 


COLD! --and PURIFIED 


Por nearly 40 Years Puro has 
water equipment. 
drinking water—no other offers the advantage of 
a self contained purifier—a sales point that means 
profit to dealers everywhere. Write for detailed 
information about our complete line for all purposes. 


ELECTRIC WATER COOLERS 


Puro Filter Corp. of America, 440 Lafayette St., New York 


ed in 


drinking 
Many water coolers supply cold 


WATER 


taace EY mann 


(MINNEAPOLIS HONEYWELL 


THE NEW 


POLARTRON 


FOR PRESSURE 
CONTROL UP 
TO DH.PAC 


Separate “Oe and Off" Kaods We Universal Range ww Capillary Pressure Consections & 
Fewer Models te Stock we Mimmum Free Service te “Coobng Control” on Cut Out or Cut le we Whe Short Cychag 


WH Polaron Equipped Compressors can be Converted te Produce Frest Free Constant Cold 


APOLIS-HONEYWELL 


REGULATOR COMPANY RE 


ERATION 


tions 
profit by 
Coils. 


al 


Every feature designed to provide greater efficiency . . . 
imbedded fin-to-tube contact . . 


. silver welded connec- 


staggered tubing. Join the hundreds who 


specifying the LARKIN ORIGINAL Cross-Fin 
See your jobber or write us today. 
LARKIN COILS, INC. 
519 Memorial Drive, S. E. Atlanta, Ga. 


| BIGGER PROFITS | 


WITH THE COMPLETE* | 


‘ 


a Toe 


ae 


MONEY! 


discussed under Complaint No. 4, 


cause No. 4. 


Cause No. 3—Cabinet not level. 


If the ice cream cabinet is tipped 
in the direction parallel to the float, 
it is possible for refrigerant to flow 
down the suction tube in the boiler 
and into the suction line. 

The obvious remedy is to set the 
cabinet level. 


COMPLAINT No. 
too warm. 


This complaint will only be re- 
ceived on a combination ice cream 
cabinet in which both ice cream and 
bottled goods are stored. 


10—Bottles are 


Cause No. 1—Bottle cooling com- 
partment overloaded. 


The manufacturers of combina- 
tion cabinets publish the cooling 
capacity of the bottle storage com- 
partment. If more bottles are placed 
in the cabinet than the manufacturer 
claims can be cooled, some of the 
bottles will be warm. 

The obvious remedy is to explain 
to the customer that he has exceeded 
the capacity of the cabinet and that 
he should purchase a separate bottle 
beverage cooler. 


Cause No. 2—Hand valve not open. 


The bottle storage compartment 
is usually refrigerated by means of 
a thermo-syphon system. In the 
brine line connecting the ice cream 
cabinet tank with the bottle cooling 
compartment will be found at least 
one hand valve. This hand valve 
must be open in order to obtain any 
brine flow and, therefore, any bottle 
cooling. 


Cause No. 3—Insufficient brine. 


If the brine level in the ice cream 
cabinet is low, there may not be 
sufficient brine to cover the outlet 
brine line leading to the bottle cool- 
ing compartment. 

The obvious remedy is to add 
sufficient brine of the proper density 
to bring the brine level up to normal. 


Cause No. 4—Clogged valve or brine 
line. 


If the hand valve or the brine line 
is clogged (particularly with calcium 
chloride) no brine circulation will 
take place. 

The remedy is to remove the hand 
valve or brine line and clean it out 
thoroughly. A new mixture of 
calcium chloride and water should 
be made, making certain that all of 
the calcium chloride is dissolved, and 
added to the brine tank in the usual 
manner. 


COMPLAINT No. 11—Bottles are 
frozen. 


This complaint will only occur on 
combination cabinets where both ice 
cream and bottle goods are stored. 


Cause No. 1—Hand valve open too 
wide. 


If the load on the bottle cooler is 
very light and the brine control hand 
valve is opened widely, it is entirely 
possible that the temperature of the 
bottle storage compartment will be 
reduced too low. The obvious remedy 
is to partially close the hand valve 
to throttle the flow of brine. 


COMPLAINT No. 12—Electric 
light flicker. 


Cause No. 1—Low voltage. 


First check to see if there is not 
an excessive voltage drop between 
the power supply and the motor. 
If there is an excessive voltage drop, 
the installation must be rewired 
using the proper size of wire in 
accordance with the local electrical 
code. 

If there is not an excessive voltage 
drop, call the local power company 
and ask to have the trouble corrected. 


COMPLAINT No. 13—Radio 
interference. 
Cause No. 1—Sparking between 


motor brushes and commutator. 


First polish the commutator and 
then clean or renew the motor 
brushes if badly worn. 

Cause No. 2—Motor not grounded. 

The obvious remedy is to ground 
the motor by running a wire from 
the frame of the motor to the con- 
densing unit base. 


COMPLAINT No. 14— Overload 
protection blows out continuously. 


Cause No. 1—Low oil level in 
compressor. 


If the oil level becomes very low 
so that lubrication is not supplied 
to the moving parts, the power re- 
quired to drive the compressor will 
become very high. The overload 
protection will blow out continuously. 

The obvious remedy is to add 
sufficient oil to the crankcase to 
bring its level up to normal. A 
check should be made to make cer- 
tain that the system has sufficient 
refrigerant charge for an insufficient 
refrigerant charge in a flooded sys- 
tem may be the cause of a low oil 
level. 


Cause No. 2—Tight compressor. 


A tight compressor will run very 
hot and it is very likely that the 
overload protection will blow. 

First turn over the compressor by 
hand to see if it turns hard. Do not 
make the mistake of confusing good 
compression for a tight compressor. 

Rather than attempt to correct on 
the installation, it is recommended 
that the compressor be removed and 
a new one installed. A tight com- 
pressor may be run in at the service 
shop. 


Cause No. 3—Leaky compressor 
valves. 


This point comes under the general 
heading of inefficient compressor. 
It has been previous covered under 
Complaint No. 1, cause No. 8. 


Cause No. 4—High head pressure. 


This problem has been considered 
previously under Complaint No. 4, 
cause No. 7. 


Cause No. 5—Fuse too small. 


On condensing units which are not 
equipped with motors having built- 
in overload protection, it is possible 
that the fuse installed in the electric 
circuit leading to the motor is too 
small. 

The obvious remedy is to install 
a fuse of the proper size. 


G-E 6-Month Orders 
Top Half Billion 
To Set Record 


SCHENECTADY, N. Y.—Estab- 
lishing a record for a six months’ 
period, orders received by General 
Electric Co. during the first half of 
this year amounted to $521,139,000 
compared with $212,653,000 for the 
same period last year, an increase 
of 145%. 

Orders received during the three 
months ended June 30 amounted to 
$263,757,000, a record volume for a 
quarterly period, and were equiva- 
lent to an increase of 129% over the 
$115,163,000 of new business booked 
in the corresponding period a year 
ago. 

Orders definitely known to cover 
equipment for national defense pur- 
poses amounted to approximately 
$216,000,000 in the first six months 
this year, including $104,000,000 re- 
ceived in the three months ended 
June 30, making a total of about 
$466,000,000 of such orders received 
since the defense program was insti- 
tuted last year. , 


Security Metal Products 
Moves Plant, Offices 


From Kalamazoo 


SAUGATUCK, Mich.—Offices and 
plant of Security Metal Products 
Co., Inc., manufacturer of Security 
locking nut, have been moved from 
Kalamazoo to Saugatuck. 


Altorfer Bros. Appoints 
Cramer-Krasselt Co. as 
Advertsing Counsel 


PEORIA, Ill.—Altorfer Bros. Co., 
manufacturer of ABC electric wash- 
ers and ironers, has appointed 
Cramer-Krasselt Co., Milwaukee, as 
advertising counsel. 


Refrigeration Supplies 
Moves To New Quarters 


LOS ANGELES — Refrigeration 
Supplies Distributors, refrigeration 
supplies jobber here, has moved to 
new quarters at 3464 W. First St. 


F @ Use CHICAGO SEALS 


for seal replacement; 


CHICAGO SEAL Co. 
20 North Wacker Dr., Chicago 


Dealers 
Wanted for 
Midwestern 

and Southern 
States 


CAMPBELL REFRIGERATOR co 
Wis. j 


Milwaukee, 


Protect the reputation of your 


Write for Catalog 


i 
PENN ELECTRIC SWITCH Co. 
GOSHEN, INDIANA 


Get These Profits 


Refrigeration and _ insulation distributors 


make an extra profit selling 
SAF-T-LOC Individual Lockers 
rite for particulars 


Master Refrigerated Locker Systems, Inc, 
121 Main St. Sioux City, lowa 


225,000 Masterbuilt Lockers In Use 


—. 


BE SURE OF DELIVERIES 


“Buy 
edders cous 


AND HAVE THE ADVANTAGES OF 
_ ALL COPPER CONSTRUCTION 


FEDDERS MFG. CO. . BUFFALO, N. ¥. 


AIR 


cootep CONDENSERS 


1/6 h. p. to 5 h. p. 
RAME -TRENTON CO. 


TRENTON, N. J. 


YOUR EXPECTATIONS 


BUNDY TUBING CO., DETROIT 


3 CATALOGS IN 1 : 
HERMETIC UNITS - COMPRESSORS - PARTS 
FRIGIDAIRE - KELVINATOR - NORGE - G-E 

Complete Line Refrigeration Parts - Tools - Supplies 


WRITE FOR YOUR COPY ON YOUR LETTERHEAD 


SERVICE PARTS CO. 


MELROSE PARK, ILLINOIS 


For Information on Motors 


FOR ALL TYPES OF 

Air Conditioning and 
Refrigeration Equipment 
WRITE TO aneone.tM 


Wagner Flectric Corporation 


6441 PLYMOUTH AVE ST. LOUIS, MO 


DISPLAY CASES 
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MEG. COMPANY 
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END TROUBLE CALLS! 


Investigate the exclusive acvan- 

tages of White-Rodgers }\ draulic 

Action Controls. Your copy of new 

catalog will be sent by 

return mail. Write today 
White-Rodgers Electric Co 

—s 1211 Cass Ave., St. Louis | 
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CUSTOMERS 
USsE— 
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Proposed National Credit Reforms Would 
Tighten Terms To Avoid Gov't Control 


NEW YORK CITY—Moving to 
take the lead in reforms in the 
resent credit system, the National 
Retail Credit Association invited 15 
national credit organizations to at- 
tend a special meeting set for Chi- 
cago on July 15 when a proposed 
national code was to be presented. 
The code is being proposed with the 
view of forestalling government 
regulation. 

If approved as anticipated, the 
code will act as guiding principles 
to govern an estimated five to seven 
pillion dollars in retail instalment 
sales this year, as well as bearing 
on another $1,000,000,000 or so of 
consumer credits arising from indus- 
trial banks and loan departments. 

The code will be studied by a com- 
mittee of three leading retail credit 
executives, according to David D. 
Bolen, new president of the N.R.C.A., 
which represents 17,000 retail credit 
managers. The committee includes 
Leopold L. Meyer, executive vice 


— 
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president of Foley Bros., Houston, 
who placed the proposal for the code 
before the recent convention here; 
Erwin Kant. of Ed. Schuster & Co., 
Milwaukee; and Leroy T. Pease of 
Ovington’s, New York City. 

Draft of the code will probably be 
sent to the Department of Commerce 
and the final version to Price Admin- 
istrator Leon Henderson and other 
government officials after action at 
the forthcoming meeting. 


20% DOWN PAYMENT 


Indications are that the proposed 
code will advocate a down payment 
of 20%, inasmuch as the convention 
passed a resolution calling for such 
an amount on instalment purchases 
and for shortening credit maturities 
by as much as 20 months in some 
cases. Although such a down pay- 
ment is much greater than now 
called for by many retailers, it is 
still considerably lower than the one- 
third of the purchase price suggested 
by the Federal Reserve Board, and 
far below the 50% favored by the 
Treasury Department in case of war. 
The board, through Chairman Mar- 
riner S. Eccles, has indicated its de- 
sire to have all instalment business 
under its supervision. 

Judging from suggestions already 
made, the code may also contain the 
following points: Service charges on 
purchases indicated on dollar rather 
than percentage basis; selective 
granting of credits to minimize risks 
and promote quicker liquidation of 
debt during high income periods; 
forehanded preparations for a return 


CLASSIFIED 
ADVERTISING 


RATES: Fifty words or less in 6-point 
light-face type only, one insertion, $2.00, 
additional words four cents each. Three 
consecutive insertions, $5.00, additional 
words ten cents each. 

PAYMENT in advance is required for 
advertising in this column. 

REPLIES to advertisements with Box 
No. should be addressed to Air Condi- 
tioning & Refrigeration News, 5229 Cass 
Ave., Detroit, Mich. 


POSITIONS WANTED 


AGGRESSIVE sales executive available 
for manufacturer of commercial refrig- 
erators. Fifteen years experience sales 
management, sales promotion, organiza- 
tion in above field. Hired and trained 
salesmen, appointed dealers over entire 
United States. Splendid results. Pleasing 
personality, good habits, hard worker, 
age forty-five. Can furnish best refer- 
ences as to integrity and ability. Box 
No. 1338, Air Conditioning & Refrigera- 
tion News. 


INDUSTRIAL Training Institute gradu- 
ate available for employment in either 
the heating or refrigeration field. Prefer 
permanent connection with company in 
service or installation work or field 
engineering. Married, 30 years of age, 
and reliable. Write Box 1339, Air Condi- 
tioning & Refrigeration News. 


SALESMAN: Constant producer, good 
closer, successful record. Fine reference. 
Now selling display cases, market coolers, 
air conditioning, etc., to retail merchants. 
Desire change due to limited territory. 
Will represent reputable dealer or manu- 
facturer. Have excellent dealership con- 
tacts. Glad to tell you about myself. 
Reply Box No. 1341, Air Conditioning & 
Refrigeration News. 


FRANCHISES AVAILABLE 


A PROFITABLE set-up available to the 
right man to sell Warren Quality Refrig- 
erators. We manufacture a complete 
commercial line with exclusive features 


to normal after the emergency; 
lodel 153 , . that appeal to the trade. For complete 
Pet ot closer cooperation between retailers, | getails. write WARREN REFRIGER- 
Machine bankers, and loan companies, par- | ATORS, INC., 420 Lexington Avenue, 
ticularly relating to establishing | New York City. 


Refrigeration Tubes 
: Unusually soft! 7 


more cooperative systems of inter- 
change of credit information and 
control; and some action to solve the 
problems of smaller volume on large 
unit purchases and diversion of buy- 
ing power presumably to “soft 
goods,” posed by diversion of con- 
sumer demand from the durable 
goods field. 


PROBLEM OF TRADE-INS 


The question of trade-ins and their 
valuation would present a major 
problem in enforcement of terms of 
the code, according to Mr. Bolen, 


SELL refrigerator display cases, walk-in 
coolers, reach-in refrigerators, refriger- 
ating units, to meat markets, grocers, 
taverns, etc. Financing arrangements to 
help sell. Write for full information or 
see EHRLICH REFRIGERATOR MFG. 
Co., St. Joseph, Mo. Dept. A. 


BUSINESS OPPORTUNITIES 


FOR SALE: Established refrigeration 
supply business located in New York 
metropolitan area. Reply Box No. 1340, 
Air Conditioning & Refrigeration News. 


EQUIPMENT WANTED 


BUYERS of Surplus Stocks and Inven- 


REPAIR SERVICE 


CONTROL REPAIR Service. Domestic 
controls reconditioned equal to new at 
a small cost. All work guaranteed for 
one year. Prices upon request. UNITED 
SPEEDOMETER REPAIR CO.,_INC., 
342 West 70th Street, New York City. 


PATENTS 


HAVE YOUR patent work done by a 
specialist. I have had more than 25 years’ 
experience in refrigeration engineering. 
Prompt searches and reports. Reasonable 
fees. H. R. VAN DEVENTER (ASRE), 
Patent Attorney, 342 Madison Avenue, 


New York City. 
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U. S. 
GOVERNMENT 


Specification 


Filtrine 


Cafeteria Coolers 
Filtrine Mfg. Co., Brooklyn 
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Increase your Income 


the PERCIVAL way 


Choice”’—the line a COMPLETE 


STREAMLINER 


COMPRESSORS - 
A HIT 
LEAGUE - CAN’T GET 
TO FIRST BASE 


It pays to standardize on Chieftain. 
TECUMSEH PRODUCTS CO. 


CHIEFTAIN 


IN ANY 


TECUMSEH, MICH. 


Specialists in the 
Manufacture of 
all types of 


COLD PLATES 46-76 Oliver 


Representatives: A few 
select territories are still 
open.Writeus regarding 
our unusual proposition. 


STANGARD-DICKERSON CORP. 


Street Newark, N. J. 


ee since a liberal trade-in policy has | tories of Commercial Fs usa w c 
i Refrigeration and Air Conditioning Equip- = . 
ogg ® canmng Meck i any a ment, New, Rebuilt, Used. Condensing ing ap 
the instalment trades. Such a policy | Units, Compressors, all sizes Motors, Valve..-. 
would become of paramount concern | Controls, Valves, Heat Transfer Equip- TYPE 203 
once the code establishes down-pay- | ment, and all types of Parts. Please 
send full details and particulars. R & R 


THE AMERICAN BRASS CO, 


FRENCH SMALL TUBE BRANCH” 
General Offices: Waterbury, Conn. 


} atest Manufacturing 
Pittsburgh, Pa. 


Fit any refrigerator. Ex- 
eellent’ quality covering, 
ra padded and rein- 
ee at edges. Reduce loss from damage in 
ro to a minimum by full equipment with 
LCO Adjustable Refrigerator Covers. 
FULTON BAG & COTTON MILLS 


Vanufacturers since 1870 


ment limits. Such is the case with 
regard to refrigerators, radios, sew- 
ing machines, washers, and to some 
extent furniture, as well as automo- 
biles. 

As Mr. Bolen sees it, once the code 
is accepted enforcement would be an 
all-important aspect of voluntary 
control. However, the feeling is that 
as soon as the code is approved by 
the government, the entire instal- 
ment field will rapidly fall in line 
and evasions will be speedily de- 
tected. 


WHAT GOV’T FEARS 


Belief that the government may 
deem it necessary to control instal- 
ment selling apparently is founded 
on the fear that the _ estimated 
$15,000,000,000 in increased purchas- 
ing power of consumers in the next 
year may cause big increases in 
instalment purchases. This in turn, 
according to theory, would start an 
inflationary spiral, and compete with 


the government for materials needed 
in national defense. 


Many credit executives, while ad- 
mitting such a possibility, answer 
that priorities, slashes in automobile 
and tire production, and price ceil- 
ings would effectively divert the 
needed materials for defense, and 
that voluntary control of credit 
would still allow purchasing power 
to expend itself in ways beneficial to 
customer morale and the standard 
of living. 


W.G. Moehlenpah Heads 
Wisconsin A.S.R.E. 


REFRIGERATION & EQUIPMENT CO., 
508 Morris Ave., Bronx, N. Y. 


EQUIPMENT FOR SALE 


SURPLUS STOCK: Brand new Westing- 
house low-sides, complete with coils, 
valves, fans, manual controls, etc. One 
to two ton capacity. AC Models $32.50 
each; DC models easily converted to AC 
$18.50 each. %” Mueller strainers with 
1%” to %” flare nuts 60¢ each in lots of 5. 
Complete stock ‘as is” or rebuilt commer- 
cial units. Three fan Frigidaire blower 
suitable for use on 3 HP condensing unit, 
ideal for beer cooler. ‘As is’ and rebuilt 
refrigerators. Write for prices. ASSO- 
CIATED REFRIGERATOR PLANT, INC., 
3028 W. Hunting Park Ave., Philadelphia, 
Pa. 


QUANTITY of “as is” commercial com- 
pressors mostly Frigidaire less motors 
which we have secured through replace- 
ment sales to our customers. No reason- 
able bid refused. S. J. O'BRIEN SALES 
CORP., 124 West 124th Street, New York 
City. 


600-800 gal. per hour “DAY & NIGHT” 
water cooler CS2W140135 used only two 
months. Good buy for that bottling 
plant, circulating system, bakery, or air 
conditioning job. “DAY & NIGHT” list 
$1,660. My net F.O.B. Los Angeles $350. 
COMMERFORD’S REFRIGERATION CoO., 
3674 & 4629 Whittier Blvd., Los Angeles. 


For Freonand © 
Methy! Chloride bs 


NON-FERROUS ALLOY MEETS GOVERNMENT SPECIFICATIONS 
Solder connections machined directly in valve body. Has 
patented rotating self-aligning tapered stem-disc. Resili- 
ent packing. Valve is back-seating, permitting repacking 
under pressure. Wing cap can be inverted and its socket 
used to operate valve Cap sealing on bonnet provides 
additional protection against leaks. Unrestricted flow 


© HENRY VALVE Co. 


1001-19 N. SPAULDING AVE. 
CHICAGO, ILLINOIS 


“TOPS” IN QUALITY, 


MAKING MONEY AND FRIENDS FOR HUNDREDS OF DEALERS EVERYWHERE 
A REAL DEALER PROPOSITION . 
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VARIETY AND PROFIT 


- INQUIRE TODAY 


/ 


with the new 


KOCH METERED 
MIRAFLEX COILS 


Only in Koch cases can you get Metered Miraflex Coils. 
This patented, exclusive system is sensational and as- 
tounding! Sensational, because it automatically main- 


— ridts Koute Dallas New Orleans _ a correct temperatures and 80% to 90% 
Lminneapoli ew Yor ansas City, Kan. s tive humidity. Astounding, because exhaustive tests 
— wane v> Sh Sane show it delivers 10% higher humidity with 20%, shorter 


COOLING UNITS 
ACME INDUSTRIES mich. 


pah, an air conditioning engineer of 
the Chicago, Milwaukee & St. Paul 
railroad, has been elected chairman 
of the Wisconsin section of American 
Society of Refrigerating Engineers. 
Other officers are: vice chairman, 
Max E. Reuss, Vilter Mfg. Co.; 
secretary, Roy Morgan, Automatic 
Products. 
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running time of the condensing unit .. . 90% more air 
circulation with 75% less ice formation on the coils. 
Miraflex is just one of many reasons why distributors sell 
Koch. Write for complete details and open territories. 


KOCH 
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OPACS Explains Purposes of Meetings 
On Consumer Durable Goods Industry 


WASHINGTON, D. C.—This week 
the Office of Price Administration 
and Civilian Supply is holding meet- 
ings with representatives of eight 
consumer durable goods industries, 
for the purpose of securing informa- 
tion from industries involved on 
their raw material needs and the 
most suitable methods of making 
necessary curtailments. 

Following is the schedule of the 
gatherings this week: 

Morning, July 14—-Commercial re- 
frigerators 

Afternoon, July 
laundry equipment 

Afternoon, July 15—-Automobiles 

Morning, July 16——-Air conditioning 
equipment 

Afternoon, July 16—Metal furni- 
ture and furnishings 

Morning, July 17—-Heating equip- 
ment 

Morning, July 18—Cooking stoves 
and ranges 

Afternoon, July 18—Miscellaneous 
household appliances. 

Just what OPACS is driving at 
in these conferences is indicated in 
an official statement on the subject, 
which reads as follows: 

“Future retail supplies of con- 
sumers’ durable goods made in 
whole or in part of scarce raw 
materials will be affected by a series 
of conferences beginning this week 
between the Civilian Supply Alloca- 
tion Division of the Office of Price 
Administration and Civilian Supply 
and representatives of consumer 
goods industries which are important 
users of these materials. 

“Defense requirements involving 
industrial raw materials in which 
there is a shortage, such as certain 
metals, make it necessary to curtail 
production of some civilian goods. 
The OPACS conferences are intended 
to work out allocation methods for 
the supplies of such raw materials 
remaining after military require- 
ments have been met, in order to 
make provision for goods and serv- 
ices which are essential to civilian 
health and well-being. 

“Industry representatives will be 
asked to make recommendations on 
the best ways of setting up the pro- 
gram in their particular industries. 
Where restrictions on raw material 
supply are necessary, manufacturers 
will be asked to indicate how they 
would prefer to see the restrictions 


14 — Domestic 


—~<e 


Anaconda 


Retineration Tubes 


applied—for example, in terms of 
volume of the finished product to be 
produced, or in terms of supplies of 
materials to be allocated. If the 
restriction is preferred in terms of 
materials, the industry will be asked 
to suggest procedures for cutting 
supplies which will be fair to all 
producers involved. 

OPACS will also utilize the con- 
ferences to determine past and 
expected future raw material needs 
of the industries and to _ enlist 
voluntary industry cooperation in the 
program. On the basis of supplies 
available, essential civilian require- 
ments and material needs of the dif- 
ferent industries concerned, the allo- 
cations will subsequently be made. 
Effects on employment and produc- 
tion efficiency will also be weighed in 
the determinations. 

“Among the specific problems to 
be discussed at the conferences are: 
Suitable formulas for converting re- 
ductions of material supply into re- 
ductions of products manufactured; 
the best distribution of the reduction 
in output among manufacturers of 
different capacities and _ different 
types of organization and operation; 
the time schedule of curtailment; the 
best geographical distribution of the 
items to be produced, considering 
health, climate, substitutes available, 
and other factors; methods of ad- 
ministering the curtailment program; 
ways of economizing the use of 
scarce materials; the best distribution 
of available products to distributors 
and consumers. 

“The information and recommenda- 
tions made at the conferences will 
enable OPACS officials to establish 
machinery for the allocation pro- 
gram. On the basis of the proce- 
dures set up for the more important 
industries, it is expected that alloca- 
tion machinery will also emerge for 
lesser commodities involved. 

“The first conference is being held 
with the refrigerator industry. This 
will be followed by meetings with 
the automobile, washing machine, 
oil burner, and other industries.” 


Phileo Gets Big Order 
For Army Radios 


PHILADELPHIA — Philco Corp. 
recently has received orders for 
approximately $1,300,000 of special 
communications equipment from the 
U. S. Government, reports James T. 
Buckley, president. 

Among important contracts just 
awarded Philco is one for the manu- 


. facture of radio frequency measur- 


ing equipment, and another for a 
number of specially designed radio 
receivers for use in tanks. The 
order for tank receivers supplements 
a previous contract awarded Philco 
last November, on which deliveries 
have practically been completed. 


The company also has_ been 
awarded a contract calling for the 
manufacture of several thousand high 
frequency radio receivers for air- 
craft use, as well as mountings, sets 
of tubes, and spare parts for this 
equipment. Philco research labora- 
tories also are engaged in special 
defense research work in connection 
with the defense program. 
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Tt you do not kndéw the Ansul Jobber in your 
region, write us for his name and addregs today. 


ANSUL CHEMICAL COMPANY, MARINETTE, WIS. 
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Refrigerator Repair ‘Power Blackout’ Lifted 


Parts Get Priority 


(Concluded from Page 1, Column 4) 
worn out or damaged parts, but that 
it did not include “replacement when 
the new part or parts represent a 
changeover in model, the introduction 
of a superior type equipment to 
replace usable equipment of an older 
or inferior type or design, or a sub- 
stitution more extensive than that 
which is necessary to replace the 
part or parts that are worn out, 
damaged, or destroyed.” 

It was announced that the policy 
will be enforced and administered 
by the OPM priorities division. 


Substitute Claimed 
For Zine Coating 


ELIZABETH, N. J.—Claimed as a 
suitable substitute for zinc coating 
of metal in refrigeration and air 
conditioning applications is ‘Roxa- 
prene,” a corrosion resistant speed 
synthetic manufactured by Roxalin 
Flexible Lacquer Co. 

The synthetic is applied like the 
paint finishes in general use—dip, 
spray, or roller coat—and is said to 
involve only a fraction of the cost 
of galvanizing, and at the same time 
to provide greater production facili- 
ties because no additional processing 
is required. 

Corrosion tests in a 2% caustic 
solution have shown Roxalene coated 
steel to be unaffected after 600 hours. 


For’: Week In South 


BIRMINGHAM, Ala.—The “power 
blackout” in the South was lifted 
last week, at least temporarily, and 
both residential and commercial users 
permitted to run their air condition- 
ing and refrigeration equipment and 
turn on their electric lights as much 
as they pleased—after continuous 
rains had partially built up hydro- 
electric reservoirs in this area. 

A check-up of reservoirs was to 
be made after the week’s experiment 
to determine whether unlimited use 
could be extended for any consider- 
able period. Present conditions, how- 
ever, will provide ample power for 
all normal requirements as well as 
special requirements of national de- 
fense, it was indicated. 

J. M. Barry, vice president and 
general manager of Alabama Power 


Co., announced _ that 
would be lifted for at least a Week 
on all residential, commercial, and 
industrial uses, but urged that indus- 
trial plants continue night ang 
week-end operations to level the 
daytime and week-end demands on 
power facilities. 


In Georgia, C. A. Collier, vice 
president of Georgia Power Co., said 
that unlimited residential and com. 
mercial consumption would be per. 
mitted for one week, but that 
limited restrictions would be con- 
tinued on industrial uses. 


After a month’s blackout, return 
of street and store lighting gave 
Birmingham almost a gala appear- 
ance. Operation of air conditioning 
systems, reduced to an absolute 
minimum during the restriction 
period, also was increased. 


Electrical appliance sales fell off 
somewhat, while general power con- 
sumption dropped 25%. 
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Bigger Profits with A-S-E Unit Locker 


You really have something to talk about when you sell a line like 
Easy first orders. 
repeat purchases! Hundreds of dealers are cashing-i in’ 


A-S-E Froz-n-Food UNIT Lockers. 


highly profitable line. 


You're backed by a powerful advertising campaign, 
convincing features and strong selling aids. Send today 


plete facts. There is no obligation. 


SOLD ONLY THROUGH DEALERS 


ALL-STEEL-EQUIP COMPANY 


Incorporated 


107 KENSINGTON AVE. 


SOMETHING 
70 TALK ABOUT 


. automatic 
with this 


customer- 
for com- 


AURORA, ILL. 


" _ RESPONSIBLE ae. 
as “Able to | 
discharge any — 
claim or duty”. 


free operation. 


It’s this combination of abilities that 
makes A-P Valves so highly favored 
on carefully installed jobs. Men who 
use them know their DEPENDABIL- 
ITY is one of the best guarantees of 
a satisfied customer — and sure profits. 
Make A-P Valves standard equipment 
in YOUR daily work — on new instal- 
lations and on replacement jobs. 


Progressive Service Engineers use and Recommend... 
land Aggressive Jobbers Stock and Talk A-P Products 


=e Engineers have 
proved on thousands of installations 
that A-P DEPENDABLE VALVES are 
able to “Discharge any claim or duty” 
. . « Claims of supersensitivity, accu- 
racy, efficiency, leakproof and service- 
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